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This manual is intended to familiarize the surveyor with 
the different types of old boundaries that exist throughout 
the country. A great deal has been written on this general 
subject, especially in reference to the public lands of the 
West. Very little, however, is being done on the convey- 
ances of the Eastern States, and it is my hope to furnish 
something which may prove useful to those who are hkely 
to meet with cases of this sort. No attempt is made to 
describe how the lines should be measured; the intent is 
rather to furnish suggestions as to the method of locating 
the line to be measured — in short, ^dii^ it. It is far 
more important to have faulty measurements on the place 
where the line truly exists, than an accurate measurement 
where the line does not exist at all. 

A. C. M. 

New York, 
Sept., 191 2. 
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Boundaries and Landmarks 

CHAPTER I. 
THE WORK AND TRAIRIHO OF THE SURVETOK. 

As compared with the vocation of the dvil engineer, the 
calling of the surveyor has always been regarded as com- 
paratively easy and simple. This is true not only in the 
popular conception of the two lines of work, but also in the 
view taken of them in text-books and in courses of instruc- 
tion. The traioing of the surveyor consists essentially 
in practice in turning angles, measuring lines and getting 
over obstructions, to which are added rather meager si^- 
gestions on the subjection of the compass and the re-run- 
ning of old surveys. He is considered preeminently a 
measurer of land. This is very true, and in certain locali- 
ties and under certain conditions this may compose almost 
the entire work of the surveyor. But in the vast majority 
of cases the actual measuring of land forms the smaller 
portion of his duties. His hardest work is often, to use a 
colloquial phrase, to " find the land " to be surveyed. 

In a large part of our land, through the generations past, 
the precise boundaries of holdings have received little atten- 
tion. In the years when land was worth comparatively 
little, when there was little money to be spared from the 
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2 BOUNDARIES AND LANDMARKS 

necessities of life for surveys, and when the surveys, when 
made, were very crude, little attention was given to the 
establishment or the maintenance of boundaries. Loose, 
faulty and ignorant conveyances, the use of perishable 
landmarks or no landmarks at all, the temptation to build 
fences " off line " for a dozen reasons, good and bad, and 
innumerable other things have conspired to render the 
boundaries of land the most uncertain of all things. 

We have to-day fully entered upon the era of high land 
values. The high prices paid by the wealthy for lands 
from which to form estates have revolutionized the meth- 
ods of handling realty. The title of all property must be 
absolutely guaranteed and payment is usually made by 
the acre. As a result heavy demands are made upon the 
, surveyor who finds himself confronted by two necessities, 
first, the necessity of making an extremely accurate set of 
measurements and, secondly, the necessity of defining 
clearly the boundaries of the land which he must measure 
— and the latter is by far the harder task. These prob- 
lems he must work out single-handed and with the fear of 
failure shadowing him day by day and hour by hour. 
Since no two problems present exactly the same compHca- 
tions, it is useless for any one to attempt to lay out any 
fixed rules of procedure, yet it may be fairly said that 
from experience each surveyor acquires a certain amoimt 
of definite information concerning boundaries and land- 
marks and certain definite conceptions concerning the rela- 
tive importance of different kinds of evidence, both direct 
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THE WORK AND TRAINING OF THE SURVEYOR 3 

and circumstantial. He is compelled to fonnulate for his 
own use certain general methods of procedure, and it is 
probable that the methods worked out by different sur- 
veyors bear a much closer resemblance to each other than 
would be supposed at first thought. 

As far as my observation goes, in his preparatory studies 
the surveyor receives little help or suggestion to enable 
him to grapple with this important but elusive part of his 
work. The intention of this treatise is to endeavor to meet, 
in a small and tentative manner, this very distinct need. 
A good deal has been written on this general subject with 
reference to the public lands of the West, but little has been 
done in this line in connection with the ordinary convey- 
ances of the eastern United States. My hope is to furnish 
something which may prove useful to those who are des- 
tined to wrestle with problems of this nature. No attempt 
will be made to describe methods of measuring the line; 
the intention is to furnish suggestions for finding the line 
which is to be measured. For after all, when it comes to 
a question of the stability of property and the peace of 
the community, it is far more important to have a some- 
what faulty measurement of the spot where the line truly 
exists than it is to have an extremely accurate measure- 
ment of the place where the line does not exist at all. 
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CHAPTER n. 

THE DESCRIPTION OF PROPERTY. SIMPLE DEEDS 
WITHOUT DIMENSIONS. 

The description of property by landmarks and by bound- 
aries is very ancient. A special curse is pronounced in 
the Old Testament against the man who shall remove his 
neighbor's landmark, while a very large part of the Book 
of Joshua is occupied by the description of the various 
pieces of land allotted to the different houses of the Israel- 
ites. While the chief importance was put on the landmark, 
yet it is plain that there was felt a need of some further 
concrete description of the land. This feeling has increased 
with the growth of civilization, until to-day we have arrived 
at the guaranteed title and the detailed map which accom- 
panies it. The need of such descriptions is intensified by 
the habitual ignorance of boundaries which is to be found 
in those who have occupied land for many years. Every 
surveyor has had numberless cases where the owners have 
been absolutely unable to follow out the boundaries of 
their land even approximately, and equally numerous cases 
where boundaries pointed out in ail confidence and cer- 
tainty have been found to be grossly inaccurate. A 
written description on the other hand, while it may be 
originally faulty and while it is liable to clerical error in 
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THE DESCRIPTION OF PROPERTY 5 

copying, is free from the personal equation — it is free from 
preconceived ideas and it does not forget with the lapse of 
years. 

The surveyor, then, is driven at once to supplement and 
correct the personal information furnished him by every- 
thing in the way of recorded descriptions on which he can 
lay his hands. 

These records are of three kinds: 

1. Records of the piece of land in question. 

2. Records of the private lands which bound it. 

3. Records of the pubUc lands which bound it, in the 
form of highways, etc. 

To the above boundaries should perhaps be added bomid- 
aries by water, were it not for the fact that boundaries by 
water are from their shifting nature essentially without the 
established records found in the three previous cases. The 
law prescribes clearly the course to be followed in surveying 
along water boundaries. 

The records of the land in question and of the private 
lands adjoining are, of course, the deeds which conveyed 
the properties to their owners. These deeds are to be 
found in the hands of the owners or in certain places where 
they have, for one reason or another, deposited them. Cer- 
tified copies of them are also to be found (imless the deed 
has gone unrecorded), fully indexed, in the Office of the 
County Clerk, where they are open to public inspection. 
To these records must be added such former maps and 
" cards of land " as may have been made and preserved. 
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6 BOUNDARIES AND LANDMARKS 

They are a great help when they can be obtained, but they 
are usually few and far between. 

The records of the public lands adjoining are usually 
records of Town Highways or County Highways, to be 
found with the Town and County clerks respectively. In 
the case of municipal surveys there are records of streets, 
parks, etc., which are to be found with the proper city 
officials. 

The fundamental description of property, however, is to 
be regarded as the DEED, and it is necessary first to con- 
sider the nature and intention of this instrument in order 
to understand why it is so often disappointing and deficient 
from the surveyor's standpoint. 

A deed is essentially a lawyer's not a surveyor's docu- 
ment. Its intention is to ma^e the possession of a certain 
piece of land sure to the owner forever, not to give a mi- 
nute description of the land for the comfort of the surveyor. 
For legal reasons some lawyers prefer to omit from a deed 
all data of direction and length of the boundaries, describ- 
ing it only by adjoiners and landmarks or by adjoiners 
only. Such a deed, after stating the names of the seller 
and buyer, the amount of compensation, the date of the 
transfer and the town, county and state where the land is 
situated, would proceed to the descriptitnt somewhat as 
follows: 

" Beginning at the Northwest comer of the property to 
be conveyed where it adjoins the Highway leading from 
M to N and running thence in an Easterly direc- 
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tion along the land of William Smith until it comes to the 
land of Richard Jones, thence, in a Southerly direction 
along the land of the said Richard Jones to a large stone 
at the Southeast comer of the land being conveyed where 
it adjoins the land of Richard Jones and land now or late 
of John Brown, thence in a Westerly direction along the 
land now or late of John Biown to the East side of the 
aforesaid Highway, thence in a Northerly direction along 
the Easterly side of the aforesaid Highway to the point or 
place of beginning, Containing within the said bounds 
Forty and one-half acres of land be the same more or less." 

Then usually follow references to the records of earUer 
transfers of the same land, showing continuity of title and 
various other matter according to the particular nature of 
the deed. Finally come the signatures of the grantors, the 
acknowledgment before a Notary PubUc and the County 
Clerk's memorandum of pubUc record. 

It is argued that the above description clearly and con- 
cisely conveys all the land lying in the foiur-sided area 
bounded by Smith, Jones, Brown and the highway without 
raising any questions or controversies; while if directions 
and distances were given they might fall short of or over- 
lap the known boundaries of the adjoiners, in one case 
leaving unclaimed gores of land and in the other leading to 
boundary controversies. Nevertheless, the surveyor is ex- 
pected to take this deed and from it define the land with 
the greatest clearness and accuracy. 

It is probable and it may be fairly said that there are 
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8 BOUNDARIES AtO) LANDMARKS 

two standpoints from which the surveying of the above 
piece of land may be regarded. In the first place this land 
may be surveyed " as occupied " or " as found in posses- 
sion." This means that it is to be surveyed according to 
the present standing boundaries between the land and its 
four adjoiners, no attempt being made to raise the danger- 
ous question as to whether the fences, etc., occupy to-day 
the original boundary lines. If this method is satisfactory 
to ail parties interested, there seems to be no reason why 
the land should not be measured and marked as the botmd- 
aries stand. But to guard against complications in the 
years to come, the map or description should be clearly 
marked " surveyed as occupied " or " surveyed as found in 
possession " or " as the fences now stand " and the date 
given. This will prevent misunderstandings which might 
arise from the survey being subsequently used to settle 
boundary disputes. 

The other method, which is generally adopted as the 
correct one, is to endeavor to determine the boundaries of 
the land " as originally intended to be conveyed." In 
e^ht cases out of ten all parties would prefer to get back 
to the original boundaries as they stood at the time of the 
early transfers. This is all the more desirable since the 
deed made out yesterday is very apt to follow closely, or 
verbatim, the wording of the early descriptions. In cases 
of boundary controversies this method mxist always be 
followed. In any case it does no harm to know the an- 
cient conditions, since it is a very simple matter for all 
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THE 'DESCRIPTION OF PROPERTY 9 

the parties concerned to set aside the old boundaries in 
favor of the new, if they beUeve this to be the wiser course. 
For this reason throughout this treatise it will be taken 
for granted that the sxirveyor is trying to get back to the 
boundaries of the land "as originally intended to be 
conveyed." 
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CHAPTER m. 

THB SEUTIVE LEGAL VALUE OP EVIDENCES OF 
BOUNDARY. 

The description in the preceding chapter may be regarded 
as fairly representing that very large class of descriptions 
in which no dimensions are given but where the land is 
described by adjoiners and landmarks. Therefore it is 
manifest that the decisions of the surveyor must be based 
on two kinds of evidence only : 

1. Landmarks in the field. 

2. The claims of the adjoiners. 

The subject of landmarks must be taken up in detail sep- 
arately, while the same laws which govern the description 
of the land in question will also apply to the descriptions of 
the adjoiners' lands. 

Before going farther it may be well to note briefly the 
order of importance which the law assigns to the different 
kinds of evidence which come under the cognizance of the 
surveyor. 

In a book endtled " The Law of Operations Preliminary 
to ConstrucUon in Engineering and Architecture " by John 
Cassan Wait, M.C.E., LL.B (John Wiley & Sons, 1900), the 
author has taken up very fully from a legal standpoint 
the problems of the surveyor. A few quotations from the 
chapter entitled " Description. Conflict of Calls " throw 
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EVIDENCES OF BOUNDARY II 

much lig^t on the relative value of the evidence in ques- 
tion. Mr. Wait says: 

" The calls as generally adopted to locate a survey are 
in the following order, viz.: (i) monuments or marks on 
the ground; (2) calls for adjoiners; (3) courses and dis- 
tances; (4) quantity or area. If the marks found upon 
the gromid conflict with the calls for adjoiners, with the 
courses and distances, and with the area, the maits upon 
the ground, i.e., the monuments, must still govern. 

"The monuments themselves need not exist, for where 
they are gone they may be supplied by proofs of their 
former existence. 

"The rule is well established that where land is de- 
scribed by courses and distances, and also by calls for 
adjoiners, the latter will govern if there be a discrepancy 
and there are no monuments. 

" The third factor in order of importance is the course, 
which b usually held to govern the distance. 

" As quantity or area is directly dependent on courses 
and distances, being calculated from them, it should be 
controlled by them." 

Under the general head of Marks in the Field the same 
author says: 

" The highest and best evidence of the location of a 
tract of land is that furnished by the monuments found on 
the ground and which have been made for that particular 
tract. 

"The line originally run, £xed and marked is the true 
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boundary line that will control irrespective of any mia- 
takes or errors in running and marking the line. 

" The marks on the ground of an old survey, indicating 
the lines originally nm, are the best evidence of the loca- 
tion of the survey. 

" The position of old fences may be considered in ascer- 
taining disputed boundaries. As between the old boxmd- 
ary fences and any survey made for the monuments after 
dispute, the fences are by far the better evidence of what 
the lines of the lot actually were." 

The first duty of the surveyor in running out a descrip- 
tion without dimensions must therefore be to look for 

1. Landmarks especially named for the piece of land in 
question, such as the " large stone " in the forf^oing de- 
scription; 

2. The marks of a previous survey; 

3. Indications of old fences. 

If he cannot find sufficient evidence in one or more of 
these classes he should take up the claims of adjoiners, and 
if these again prove insufficient for locating the line he 
should urge all parties interested to settle upon a new 
boundary line by common agreement. But the search for 
the landmarks must come first. 
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CHAPTER IV. 

LANDMARKS. 
STAKES AND STONES. 

Certain landmarks may be specifically mentioned in a 
description. These may perhaps be called special land- 
marks and must be identified as far as possible from the 
characteristics named in that description. But beside these 
there are a large number of general marks not mentioned 
perhaps in the deed, but which are nevertheless of the 
greatest possible value. Yet there can be no hard and 
fast classification of these, because they vary greatly with 
locality. On Long Island, where the most of my own work 
lies, there are certain marks which are of the highest impor- 
tance, yet their use is confined largely, if not ^tirely, to 
Long Island. From the great abundance of yellow locust 
and the great capacity of its wood for resisting decay, it is 
used almost exclusively for surveyors' stakes in this section. 
" To a locust stake " is the typical phrasing of a Long 
Island description. It is preeminently the surveyor's mark 
for the locality, yet it is manifestly not a landmark for 
regions where the yellow locust does not grow. For the 
reason that stones of glacial origin are plentiful in the hills 
of the North Shore and scarce on the plains of the center and 
the South Shore the interpretation of the meaning of stones 
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as indicating old boundaries differs considerably in localities 
actually separated by perhaps only a dozen miles. The 
nature of landmarks or, more accurately speaking, of the 
marks employed to indicate a boundary, may therefore 
vary greatly with the locality, and it is imperative that 
the surveyor should at once familiarize himself with the 
usages which prevail in the section where he is working. 
There are, however, certain kinds of landmarks which are 
widespread in their general use, though local custom may 
/ modify even these somewhat. 
The following may be regarded, 
I think, as the most important: 

The stake. — A stake of some 
sort, driven down to mark a comer 
or a point where the course breaks, 
is one of the most universal 
landmarks. Besides the " comer 
stakes " one or more " line stakes" 
are frequently driven at different 
points on a long straight line to 
assist in following its direction. 

Stake and stone. — A stake is 
often reinforced and emphasized 
by having a stone laid beside it, 
as shown by Fig. i. Sometimes there is a stone placed on 
either side, as shown by Fig. 2, and at times there are found 
four stones placed symmetrically around a stake, like in 
Fig. 3. Sometimes there is a Uttle irregular pile, as shown 
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Fio. 3. Four stones plarad sym- Fio. 4. Irrtgular pile of si 
metrically around a stake. for a com 
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by Fig. 4. The stone and stake are more frequently used 

at prominent angles of a piece of land, shown by Fig. i. 

There seems to be little question that in these cases the 

stake is the actual comer — the stone simply emphasizes it. 

The stone. — A stone set up for a landmark is a very 

ancient way of defining land, but like many ancient ens- 

^- toms it is very vague. 

■fii'^' In sections where large 
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idjl-i' stones are so scarce as 

to make them valuable 
for marks, a common 
custom is to place the 
stone or heap of stones 
squarely on the comer. 
The center seems to 
tf be the angle point. 

^' Such a large stone 

frequently defines a 
comer in unfenced 
land (Figs, i and 5). 
In other places, more usually in fenced land, there are 
stones used as markers in a very different way. In these 
cases the owner of a piece of land selects a large stone 
having two faces meeting at approximately the same angle 
as do the two courses which join at the comer which he 
intends to mark. He then places the stone entirely on his 
own land, fitting the angle of the stone into the angle of the 
courses, so that the two faces coincide with these courses 



/ 
Fig. s. 



A large I 
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— Fig, 6 shows such a case. In case a stone with suitable 
faces cannot be found or in case the angle is of more than 
i8o degrees, he frequently takes 
a stone with one strong angle and 
places this angle coincident with 
the point of junction of the 
courses, as you will see by Fig. 7, 
Where well-marked fences are 
still standing it is easy to interpret 
this corner. Sometimes the stone 
is so happily shaped that the Fig. 6. a large atone having 
meaning is clear, but where there ^^° ^^^' ""^tins »* ap- 
proximately the same angle, 
IS the slightest- trace of doubt, as do the courses that join 

prompt inquiry should be made at th" point. 
as to who originally placed the stone. As far as the author 
has been able to observe, these stones present some or all 
of the following characteristics: (i) they possess one par- 
ticularly conspicuous angle, (2) they have every appearance 
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Fig. 7. A sharp pointed atone placed at the junction of the courses. 

of having been placed artificially, (3) they are usually on 
end or on edge. The presence of these characteristics will 
generally suggest when this form of marking has been 
used, thouj^ the common comer stone may sometimes 
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present some of the same characteristics. These private 
angle stones have been mistaken for common comer stones 
and the station made over the center, where there was no 
possible doubt that it should have been made at the edge. 
In such cases the surveyor should collect all the evidence 
he can and then decide in favor of the balance of proba- 
bility. 

Fence stones. — There is one other class of stones 
which is to be found in some sections and which is of the 
greatest importance. Reference is made to the so-called 
" fence stones." In certain sections the oldest fences were 
almost invariably of the zigzag rail type known as " worm," 
" snake " or " Virginia rail." Under the apes of each 
zigzag, where the ends of the rails crossed, it was the cus- 
tom to place a stone in order to raise the lower rail from 
the ground and prevent its decay. This is particularly 
true on Long Island. The old fences have long since dis- 
appeared and new fences have been erected in their place, 
or it may be that hedgerow and forests have reclaimed 
their own; but there the ancient stones lie in two parallel 
rows, the individuals of one row alternating with those of 
the other. The line always ran down the center of such a 
fence and therefore now lies midway between these two 
parallel lines of stones. The points at which the line 
breaks are to be found by ranging out the rows, the course 
changing where the range of the fence stones changes. 
It should be remembered, however, that where these stones 
lie on steep earth hillsides they have a tendency to slide 
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down bill. Also there are few people who have the ability 
to " line a fence " straight 
across hill and hollow. So 
it not unfrequently hap- 
pens that where an old map 
or survey shows unmistak- 
ably one long stra^ht 
course, the fence stones 
may show half a dozen 
short ones, the average 
being identical. 

The value of the fence ^^ 
stones cannot be over-i 
estimated and the illustra- 
tion, Fig. 8, will at once 
show the conditions. Once 
I was called upon to survey 
an old farm which had ac- 
quired value and was to be ^ 
sold by the acre. There 
existed a good map of the 
land made early in the last 
century, but at different 
times small tracts had been 
purchased and added to^ 
the farm while in other* 
portions of it sections had 
been sold off, so that the boimdaries were very imcertain. 
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Along the back line for about 700 feet the fences had 
entirely disappeared, the wood had been 
cut o£E and after the axe had come the 
fires. The whole had " come up again 
to grouts." The owner, who had been 
bom on the land, twice endeavored to 
show me the line. The second time he 
got lost and, when he found himself, 
~ was half a mile distant from the farm 
g itself. At last one fence stone was found 
■J about where the line should be, then a 
~ second and then a third in dose prox- 
g imity. These gave the direction in 
g which to work. Finally, by searching 
s at the proper intervals, digging away 
^ the mold here and prodding with a 
;a range marker there, nearly every stone 
° of the series was found. Finally, when 
'^ the survey was plotted, it was found 
& that the fence stones marked the original 
back line of the old map, the only 
difference being that the map gave one 
long straight course and the fence stones 
six or seven short courses (Fig. 9 shows 
the conditions). In searching for fence 
stones it should be remembered that the 
rows are usually about four feet apart 
and that the rails which they supported were twelve feet 
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in length. In some cases I found that old fence stones 

were removed to be used for other 

purposes. The holes, however, 

which were left in digging them 

out, will often mark, their former 

location for some years. 

Fence stones are almost always 
landmarks of long standmg, for while 
new rails are often laid on the old 
stones, it is doubtful if this form of 
fence is ever erected along new lines 
at the present time, — the post-and- 
rail fence and the wire fence have 
succeeded it, — and the zigzag fences 
now standing probably represent 
later erections on old foundations. 

In determining the point where 
fences of this sort come together at 
an acute angle, care should be taken 
to extend the ranges of the two 
fences to their logical intersection, 
as it is a very common practice to 
join the rails across from one hne to 
the other before the actual point of 
intersection is reached. 

In conclusion it may be fairly 
said that in the fence stones you 
have not one or two boundary stones but a consecutive 
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series so numerous that the loss of a number of members 
makes no essential difference. I have foimd them to be 
universally considered landmarks so ancient and so clear 
that controversy might not extend beyond them. If the 
fence stones were found, all the parties concerned were 
completely satis&ed. 

There is one other arrangemmt of stones which may be 
regarded as a very good landmark. It is a common cus- 
tom to throw the small waste stones picked up on culti- 
vated fields under the fences which border these fields. 
These collections of stones often furnish an excellent 
method of determining the general location of a long van- 
ished fence, as you will see by Fig. lo. The belt which 
they occupy is often several feet wide and they may origi- 
nally have been thrown only on one side of the fence; 
but they are often of the very greatest service in deter- 
mining the approximate position of a boundary line. They 
must not be confoimded with the " fence stones " among 
which they may he. 
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CHAPTER V. 

LANDMASES (continued). 

UAH£ED TIMBER. DITCHES AND BALES. 

Trees are frequently used as monuments in the descrip- 
tion of property. In these cases the kind of tree is usu- 
ally named or the tree is specified as a " marked " tree. 
As far as the author's personal experience goes, he has 
found that in the sections where stone for landmarks was 
scarce, extra attention was given to marking or " blazing " 
the trees. In the southern portion of Long Island, for 
instance, there are few fence stones but there is a good 
deal of marked timber. 

The methods of marking timber to indicate a line must 
of necessity vary greatly with locality and usage, but there 
are certain " blaze marks " which are so well established 
that they must be regarded as extremely important, espe- 
cially as they usually come under the head of " marks on 
the ground of an old siuvey." A property owner often 
sets up the artificial landmarks, but it is more frequently 
the surveyor who marks the timber. 

Comer trees. — A " comer tree " is usually marked in 
some distinctive way (Fig. ii shows one). Sometimes a 
series of three notches, one over the other, is cut on each 
of the four sides, or it may be that these notches are con- 
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Fig. II. The three notches in some cases are cut on the four sides of the 
tree, and in other cases, only on one side when the intersecting lines 
enter the tree. 



Fio. la. The stone tieing jammed into the roots of the tree, where 
it enters the ground. 
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fined to the sides where the intersecting lines enter the 
tree. Sometimes a stone is jammed into the earth at the 
foot of the tree to emphasize the comer, like in Fig. 12. 
There is an instance where the stump of a comer tree which 
had been small and inconspicuous had been cut down 



Fig. 13. Bdng a line tree a chip is taken out of opposite sides. 

but the stone jammed in by the stiunp, especially as it 
was common local usage, identified it with certainty (see 
Fig. 12.) 

Line trees. — A " line tree," i.e., a tree through which 
the line passes, is usually des^nated in the field by one of 
several ways. Ordinarily a liberal chip is cut out of the 
tree several feet above the ground at the point where the 
line enters it and another on the opposite side at the point 
where the line leaves it (Fig. 13 shows such a case). Some- 
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times a second pair of chips is cut out in such a way that 
the Une connecting them is at right angles to the line of 
the survey, the tree thus being blazed on four sides. This 
arrangement has been found less frequent than the other. 
There are cases where you will find a line tree with only the 
second pair of chips removed. For lack of a better name 
any mark intended to indicate a line tree might be termed 
a " line blaze," 

Lopped trees. — A friend of the author's who was an 
antiquarian as well as a surveyor, once called hb attention 



Fig. 14. A lopped tree, bent in the general direction of the boundaiy line. 

to another very old form of line mark which he called a 
" lopped tree " (see Fig. 14). It seems that many old 
surveyors had a practice of " lopping " a sapling which 
came on the line, i.e., at a point several feet above the 
ground they cut the sapling half through in such a way 
that it could be bent over parallel to the ground and in 
the direction of the line. Such a sapling did not die nor 
did it ever become erect again. Though it might grow to 
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great size, ihc main trunk was always horizontal or at 
least showed a double crook. The position of this trunk 
may Indicate iialf a century later the location and general 
direction of the line of the early survey. 

Another form of blaze is used on a tree that stands very 
close to the line though not actually on it. This mark 



Fig. 15. Side line blaze. 

consists in a chip taken out of the side of the tree which 
is next to the line. For lack of a better name this may be 
called a " side-line blaze " (see Fig. 15), 

Of all these marks the " line-tree " blaze is the most 
valuable. It is usually stroi^ and unmistakable. But all 
blaze marks must be treated with a certain amount of 
skepticism. A man clearing up a piece of woodland fre- 
quently places a side-Une blaze on the trees which stand 
just over the line on his neighbor's land. Such marks are 
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usually very nearly accurate for the reason that, unless 
the line was very clear, the man who was cutting the wood 
would not dare to define it. Scars looking very much like 
blaze marks may be formed on trees from natural causes, 
while it must be remembered that a small boy with a 
hatchet can mark up more trees in one Saturday afternoon 
than a dozen surveyors can in a year. 

In general, blaze marks are to be regarded as suggestive 
and corroborative rather than determinative. They may 
suggest that the line runs in a place where you did not ex- 
pect it and a subsequent study of the records may entirely 
confirm this. Or in a case where it has been necessary to 
render a decision on meager evidence, the finding of blaze 
marks may confirm the decision. But, in general practice, 
to render a definite opinion on the evidence of a few rather 
obscure blaze marks is, to say the least, rash. It must, 
however, be clearly understood that these remarks do not 
refer to the government blaze marks on public lands, these 
being clearly and carefully made. These remarks apply 
only to the cases met with in ordinary country surveying. 

Ditches. — Ditches are frequently used to mark bound- 
ary lines, but usually in meadow lands only. In such 
cases the line, which usually runs down the center of the 
ditch, is frequently marked additionally by a stake at 
either end of the ditch or by a line of stakes extending 
from one end to the other. Such ditches are usually spe- 
cifically mentioned in descriptions and their meaning is 
thereby made clear. 
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Balks. — The using of this term, which is of perhaps too 
local a nature, is meant in a wholly tentative manner. It 
is intended to signify all ridges of earth which mark a 
boundary line, whether they be natural or artificial. 

A balk is sometimes simply a low wall of earth built 
along a boundary line. In such cases the line runs along 
the center and, if there has been a previous survey, the 
stakes will be found on top of the mound. It is my im- 
pression that this form is most frequently employed where 
the boundary line follows the jimction of marsh and up- 
land. 

There is a second form much more difficult of interpreta- 
tion, where a ditch has been excavated and the earth 
thrown up in a low mound along one side. This form is 
not confined to marsh lands, but is sometimes seen in un- 
fenced woodland and hill country and also on the plains 
here on Long Island. It is an ancient, cheap and perma- 
nent method of marking poor land. The great trouble 
with it is that there seems to be no rule to determine 
whether the ditch or the balk marks the line. There are 
cases of it being both ways. If the deed throws no light 
on the subject, the surveyor must look for other marks on 
the ground or must consult persons who are familiar with 
the land and its history. It is a case where additional 
evidence must always be sought. 

A third form of balk is largely the work of nature. The 
plow is a great destroyer, and where the soil has been 
loosened by it year after year, nature removes the excess 
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of earth in ways of her own. On the other hand, where 
man has left the soH alone, nature builds up its surface 
from plant waste and makes its texture firm by interlacing 
roots. For tliis reason the level of cultivated fields is 
gradually lowered, while, if there is a hedgerow between 
them, the surface of this undisturbed portion may actually 
become slightly raised. If, after this, the fields be allowed 
to lie fallow and the hedgerow be entirely cleared away, 
the position of the latter will nevertheless be marked in all 
probability by a low broad balk, an ineradicable mark of 
ancient boundary. 

After all has been said it must be fairly admitted that 
these three classes of landmarks, — blazed trees, ditches 
and balks, — though capable of very varied interpreta- 
tion, form a most useful and valuable portion of the gen- 
eral body of evidence. 
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CHAPTER VI. 

LANDHAKES (concluded). 

FENCES AND WALLS. 

It is needless to say that walls and fences are of great 
importance as landmarks; nevertheless they do not prove 
to be such definite ones as would appear at first sight. 
It is very easy to say, " The fence is the line," but the 
question immediately rises — " Whereabouts in the fence 
is the line? " -— and the same question may be asked 
concerning walls. This is a case where every effort should 
be made to find out the local usage, and the surveyor 
should not hesitate to consult the proper authorities — 
the carpenters who build the fences and the masons who 
lay the walls. These people are in the habit of doing 
their work from surveyors' stakes and they should be able 
to give one exact information in regard to how the fence 
was built, though they often fail. 

The following rules, though they should be confirmed by 
consulting local usage, may be regarded as of very general 
application. 

Fences and walls between adjoisers. — In rail fences of 
all kinds the line nms down the middle, half of the fence 
being on the land of one party and half on that of the 
other (see Fig. i6}. 
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In wire fences the wires themselves are on line, the posts 
being entirely on the land of one party (see Fig. 17). 
In picket fences and board fences two kinds of con- 
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struction are found. In the first kind (see first case, Fig. 
18), the battens or flat strips to which the pickets or boards 
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are nailed are fastened to the front of the posts; in the 
second (see second case, Fig, 18), the battens are sunk to 
their full depth in the face of the posts. In the former 
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class the line where the posts and battens jom is commonly 
considered the Une, or in other words the front of the posts 
is the line, the posts being on the land of one party and the 
battens and pickets (or boards) on that of the other. In 
the latter class the front of the posts (or the back of the 
pickets) is still the line, but in this case both the posts and 
ba,ttens are on the land of one party and only the pickets 
on the other. 

In fences composed only of a series of rows of battens 
nailed to the front of posts, the front of the posts or the 
back of the battens is the line, as shown by Fig. 19. 




Fig. 19. 

In all cases the measurements should be taken, not 
from the upper part of the post but from the point whereU 
enters the ground. In case the post leans, the measure- 
ments should be taken from the point where the face of 
the post would enter the ground if the post were straight- 
ened up. As a general rule the posts at the ends of a 
fence are more nearly correct, since almost all fences are 
originally placed on Une at their ends, though they fre- 
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quently depart far from the course of rectitude before they 
reach the middle. Sometimes, however, in cases where 
the posts have sagged a good deal an average of the bot- 
toms of the faces of a number of posts will be more nearly 
the true line than anything else. 

In stone walls the line may be regarded as running 
down the center, except in the case of bank walls. In 
these the exposed face will generally be found to be on 
or a little back from the line. 

Fences and walls on highways. — Here, as in the case 
of division boundaries, the line may be considered as run- 
ning down the center of all rail fences. 

In wire fences the wires themselves are on the line while 
the posts are on private land. 

In the case of picket and board fences there seems to be 
great uncertainty, different builders following different 
methods, each according to his own judgment rather than 
by fixed rule. The majority, as far as I have been able 
to find out, bring the outer edge of the trimming strip or 
" ribbon " to the street line, though I am confident that 
others place the face of the posts to the line. Those fol- 
lowing the former practice claim that the fence should be 
entirely on private land, and some extend this practice 
even to fences between adjoiners — a serious departure 
from the best practice. Probably, if the truth were known, 
you would find that the builder seldom inquires into the 
matter, for the reason that most fences which are built in 
the country simply replace old fences. In such cases 
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every efEort is made to line the new posts exactly with the 
old, so that the andent intention, whatever it may have 
been, shall still be carried out (see Figs. 16, 17, 18 and 19). 

Much valuable information for a locality can be ob- 
tained by consulting men who have for many years han- 
dled real estate in the section in question. In any case 
the surveyor should make every effort to determine local 
usage or lack of usage, and he should then be governed by 
common sense. 

The outer surfaces of a square unboxed post standing 
at a street comer may be regarded as agreeing with the 
street lines. 

A bank wall is to be considered as on private property, 
its face being placed on the street line or a little back of it. 

In case of ordinary stone walls local usage should be 
carefully ascertained. 

The above rules are by no means to be considered as 
unvarying, but any surveyor will agree that they fall in 
closely with the lines of common practice everywhere. 
As said before, the surveyor should in all cases make cer- 
tain of the practices which prevail in the section where he 
is working. 

It is to be borne in mind that where walls and fences 
have been removed for any purpose, frequently sufficient 
fragments are left below ground to determine accurately 
the position of the original line. Careful search will fre- 
quently reveal these fragments, and the surveyor should 
80 far familiarize himself with the various methods of con- 
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struction that he can immediately determine what portion 
these cnunbling fragments actually bear to the original 
line. Quite frequently on the removal of an old fence the 
principal posts are cut off at or just below the ground and 
the stumps left standing for this very purpose. This is a 
practice which caimot be too much encouraged. The find- 
ing of these buried " marks on the ground " will frequently 
end controversies, prevent law suits and avert e}q)ensive 
errors in construction. It is one of the duties of the sur- 
veyor to see that such landmarks are preserved as far as 
possible, and when it becomes necessary that they should 
be removed he should take such measurements and " ties " 
as may certainly identify their original location. 
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CHAPTER Vn. 
DEEDS WITH COMPLETE DESCRIPTIONS. 

In direct contrast to deeds containing desaiptions by 
adjoiners only is the class which, for lack of a better name, 
we might call " Deeds with Complete Descriptions," Such 
ieeds usually commence with a clear location of the start- 
ing point and then continue by course and distance com- 
pletely around the piece to be described with frequent 
reference to definite landmarks. If the deed by adjoiners, 
previously given in Chapter II, were to be rewritten along 
these lines, the description would read something like this: 

" Beginning at a stake standing at the Northwest comer 
of the property to be conveyed at a point on the East line 

of the highway leading from M to N adjoining 

land of William Smith and running thence S 68i° E, 25.77 
chains along land of said WUliam Smith to land of Richard 
Jones as the fence now stands, thence along said Jones' 
land S 5i° E, 16.60 chains to a large Stone at the South- 
east corner, thence along land now or late of John Brown 
S 88° W, 14.27 chains to the middle of the Spring, thence 
N 22° W, 57 links to a Black Oak tree, thence S 87j° W 
along said lands now or late of Brown, 11 chains to the 
East line of the highway, thence along the East line of 
said highway N 4^° W, 15.63 chains to the point or place 
of Beginning, containing within the said bounds Forty-one 
37 
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Acres and 38 Square Rods of land, be the same more or 
less, according to a survey made by John Wolcott, County 
Surveyor, October 30th, 1819." 

In this case the surveyor has dear and specific directions 
for his guidance, but actual practice will show that this is 
by no means an unalloyed blessing, for while these direc- 
tions point the line he is to follow they are also liable to 
restrict him very severely. If the description were surely 
exact and accurate, as most modem descriptions are in- 
tended to be, the case would be different, but the descrip- 
tions of these older deeds is in general only approximate in 
accordance with the loose methods of conveyance of their 
time. How is the surveyor to tell what items are to be 
followed minutely, what ones are to be taken with allow- 
ance and what ones are to be thrown out altogether? In 
the foregoing instance it is taken for granted that there 
have been no clerical errors in the field notes, the descrip- 
tion furnished by the surveyor or the deed as drawn. 

In the first place the courses in the above description 
are given only to quarter degrees, which allows and prac- 
tically necessitates an error of some minutes in the bearing 
of every course in the description. In the second place 
the original survey was probably run with an old-fashioned 
surveyor's compass, which is a crude instrument at b«t. 
Concerning the compass in the present case we do not 
know whether its meridian coincided exactly with the 
line of sight, whether the needle was accurately centered 
and moved freely on the pin or that the compass ring did 
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not contain minute fragments of iron which might attract 
the needle. Still further we have no proof that John Wol- 
cott did not read the needle through steel-bowed spec- 
tacles. Beside this we do not know whether he took 
backsights as well as foresights, whether he made allow- 
ance for diurnal variation or whether he was troubled in 
his work by local attraction. Incidentally we do not 
know whether the same causes of local attraction exist 
to-day that existed in 1819 or whether the ones observable 
to-day were then present. 

It is possible of course to determine the true meridian by 
observations of the Polar Star or by solar apparatus, but 
the exigencies of ordinary surveying frequently preclude 
both these methods. Granted that the meridian can be 
established on the ground and that the exact declination 
of the needle in 1819 for the locality is known, how nearly 
will the line thus determined agree with the line as origi- 
nally surveyed when the original record itself is so involved 
in probable and indeterminable error? It seems that the 
old proverb, " A chain is as strong as its weakest link," is 
singularly applicable in the present instance. The pres- 
ence in the original fieldwork of a single one of the many 
possible errors makes it a very uncertain matter whether 
the line carefully established from meridian agrees at all 
closely with the old line on the ground as it was surveyed 
nearly a century ago. 

Nor do the possibilities of error in description lie in the 
conq)ass bearings alone. There are perhaps still greater 
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certainties of error in the chaining. We do not know cer- 
tainly whether John Wolcott held his chain level or laid it 
along the ground. He may have struck a compromise 
between the two by always running full-length chains and 
holding them as nearly horizontal as the ground, however 
rugged, would allow — a method which has been done. In 
any case, if the country were rough, we are practically 
sure that the chain was considerably off the horizontal a 
large part of the time. In case of running parallel with a 
hedgerow or overgrown fence, we do not know whether he 
actually determined his offset points at right angles to the 
true stations before chaining or whether he simply laid out 
an equal distance at each end and " guessed " that he had 
established his chaining points opposite the stations. 
Furthermore we do not know how much the line was 
obstructed at the time of the original survey, how high the 
chain had to be held or what methods were used to deter- 
mine the ground points under the ends of the chain. 

Among this mass of probable errors it seems hopeless at 
first to think of reaching anything like definite results, but 
there is a mitigating circumstance which has not been 
mentioned. The old surveyors were more particular, it 
often seems, about leaving behind them permanent marks 
than are the surveyors of to-day. The modem surveyor 
is prone to run an instrument traverse where he can do so 
most easily, and from this he runs offsets to the comers 
which he marks with stakes none too large. As a result 
the actual line between comers is untraversed and un- 
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marked. The old surveyors used larger comer stakes; they 
generally held closely to the course and frequently set line 
stakes at all compass stations, blazing the timber with a 
liberal hand. 

I have in memory an old surveyor who at an advanced 
age took with him to the grave a knowledge of property 
relations which the younger men who have come after 
him may never hope to acquire, but whose methods of 
work became fixed in the days when less accuracy was de- 
manded. His bearings were seldom closer than 5 minutes 
and accurate measurements would often shorten his dis- 
tances ten feet in the thousand in rough and hilly country. 
But as a marker of a line he had few equals. If his map 
called for a slake in a certain place, there on the ground 
would be found a short strong post of locust about one 
foot tall. If his map called for a stone, you would find a 
stone that required a crow bar to move it, and his marked 
trees carried the scars forever. His courses and distances 
were inaccurate in the modem sense of the word, but they 
were always sure guides to the immediate vicinity of clear 
and substantial landmarks defining the actual boundaries. 

Considering, then, all the uncertainty connected with 
description of land and the possible and probable errors 
which may exist in each case, I have been led to adopt in 
my own work the " Principle of Cmnulative Evidence." 
It seems that, either rightly or wrongly, it is incumbent on 
the surveyor to collect all the evidence in each case and 
to carry his work along the lines of the preponderance of 
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probability. In nearly all cases, while some of the data 
are either ambiguous or even conflicting, there is usually a 
large preponderance of evidence which points more or 
less clearly to one solution of the problem, and my own 
experience, containing some few examples, leads me to 
believe that this generally indicated solution is probably 
the right one. I have generally found that this line of 
reasoning appeals pretty strongly to all parties interested 
and that there is a general wiUingness to abide by a de- 
cision so reached. The fact that you have been willing to 
collect all data [>ossible and hear all sides of the case begets 
confidence, and the rest is largely a matter of common 
sense. 

If, however, the evidence for and against re-locating an 
old line in a certain place is pretty evenly divided, it is my 
belief that a conference of all parties interested should be 
arranged with a view to establishing a line by agreement, 
as a sure and safe way of preserving the peace and fixing 
the boimdary for the years to come. 

In the description mentioned at the beginning of this 
chapter it will be noted that most of the courses are very 
long, as, for instance, the first course of 25.77 chains or a 
little over 1700 feet. It will be readily seen that a deflec- 
tion of a very few minutes at one end will cause a serious 
departure by the time the other end of the course is reached. 
Hence, if the compass is taken as the only guide of direc- 
tion, the shghtest error in correcting the variation will have 
disastrous results, supposing that the original record was 
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perfect; and furthermore, 25.77 ch^s is a long distance 
to liave been chained accurately in the old days. The 
deed states that this course was run " as the fence now 
stands." Any traces then of this old boundary are to be 
regarded as evidence in point, and it will be very remark- 
able if a number of remains are not found somewhere along 
the line. A bearing taken with the proper care along the 
general line of these landmarks should show very nearly by 
actual measurement how much the compass has changed 
since the time of the original survey. If this actual varia- 
tion agrees with the theoretical variation, so much the 
better. The distance named in the description will en- 
able the surveyor to tell when he approaches the near 
vicinity of the northeast comer, but the position of the 
comer should be determined from the sum total of evidence. 
Old stakes, fence remains, marked timber, lines along which 
the land has been cleared, marks of old balks or hedgerows, 
claims of adjoiners and testimony of old residents all have 
their place in the body of evidence on which the comer may 
be reSstabUshed. The dimension named in the deed should 
be binding only in the case of total lack of other trust- 
worthy evidence. In nine cases our of ten the careful 
measurements of to-day will overrun the point where the 
comer originally existed. 

It is not necessary, however, to settle the first course as 
the first step. Careful investigation may prove that mat- 
ters are much clearer and much more certain in the vicin- 
ity of the stone at the southeast comer. It may be that 
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the line from the stone to the center of the spring is very 
clear and that the variation of the compass may be best 
established along this line. It is also quite possible that 
the field marks indicating the back line or second course 
of the description may be clear near the stone and that, by 
tracing these backward, evidence previously overlooked 
may be found showing where this course meets the first 
course, the result being the establishment of the northeast 
comer which was before more or less uncertain. 

In short, no fixed rule of procedure can be laid down, 
and the realization of this seems to me to be the first step 
toward a right solution of problems of this nature. I do 
not mean by this tiiat the matter should be gone at hap- 
hazard, but that the mind should be in a receptive condi- 
Uon, ready to give a hearing to all evidence and quick to 
analyze, arrange and weigh this evidence. Furthermore 
the mind should give its first attention to the broader 
consideration of the case, coming down to details and 
minutiae later. To this end I have always found it advan- 
tageous to go completely around the piece of land to be 
surveyed in the company of the owner, hearing all he has 
to say and noticing the main features and the landmarks 
as far as possible. It is better that this should be done 
several days before the actual fieldwork begins, in order 
that- there may be mapped out in the mind some definite 
plan of work fitting the conditions in hand. A plot of the 
piece of land in question, made according to the descrip- 
tion given in the deed, will often prove very useful as a 
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starting point from which to work out toward a plan of 
conunon-sense procedure in making the actual survey. 

Between the two extreme classes of descriptions, those 
with full dimensions and those with no dimensions, there 
are all kinds of intermediate varieties. Some deeds de- 
scribe partly by adjoiners and partly by course and dis- 
tance, some by linear dimensions only, and there have 
been some of the sides described by compass bearing only. 
Others are plainly made up in whole or in part from courses 
and distances borrowed from the descriptions of the sev- 
eral adjoiners, regardless of the different variations of the 
compass as determined by the different dates of the differ- 
ent component surveys. 

No two of these problems are alike, but they are all open 
to the same method of investigation and solution, in accord- 
ance with the preponderance of evidence from all sources 
carefully collected, thoroughly analyzed and honestly 
weighed. 
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CHAPTER VIII. 
SOURCES OF ERROR IH DESCRIPTIONS. 

In the description in the previous chapter it has been 
taken for granted that there have been no clerical errors 
in recording the field notes or in transcribing them into 
the deed. In addiUon to this the actual date of the survey 
and the name of the surveyor are given. The former gives 
some definite basis on which to make compass corrections, 
while it is possible that something is known of the special 
idiosyncrasies of this particular surveyor. But it can per- 
haps be fairly said that in these respects this particular 
deed is an exception to the established order. 

The descriptions to be found in many deeds are but dreary 
inheritances from the past. It frequently happens that 
circumstances require a surveyor to follow back the title of 
a piece of land of which he has been furnished only the 
description from the last transfer. He then frequently 
finds that the description does not apply to the time of 
this particular transfer at all, but has been handed down 
slavishly from transfer to transfer — from decade to dec- 
ade. This is not necessarily the result of ignorance or 
penuriousness, but is frequently based on the desire to 
make sure that the piece of land conveyed is exactly the 
same piece that was conveyed by the next previous deed. 
In tact most deeds contain a clause stating that this is 
46 
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" the same piece of land fonnerly conveyed by X to 

Z , dated so-and-so and recorded so-and-so." Of 

course this all means that the date of the original survey 
is so very uncertain that there is no basis upon which to 
correct the compass, unless the search should chance to 
establish the time of the original survey in a fairiy definite 
manner. It may at least be said that a few experiences of 
this sort remove all confidence in one's ability to make ac- 
curate compass corrections from the data contained in the 
ordinary deed. Indeed it is often much easier to fix the 
approximate date of the original survey from the actually 
measured compass correction of a known line in the field. 

Besides this uncertainty of date there are often distinct 
clerical errors in transcription or even in the original field 
notes. When there is reason to doubt the description a 
careful search for what mistake would probably have been 
made under these particular circumstances will often lead 
to a discovery of what the proper record should have been. 

It is not an uncommon matter to find that the bearing 
has been recorded in the wrong quadrant, especially if the 
bearing approaches closely due east or due west. Some- 
what rarer is the error of reading the compass backward. 
Suppose that the bearing is N 33° W and that the surveyor 
is reading the end of the needle nearest him, imder which 
circumstances the figures on the compass ring would be 
inverted, causing a certain possibility of confusion. His 
eye, instead of catching the 30 and reading on to the left, 
catches the 40 and reads on to the right. The result is 
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that he records the bearing as N 47" W instead of N 33° W 
as it should be. It would seem that Uiese errors ought to 
come out in balancing the siu^ey at the time of the original 
computation, but this is not always the case, for I have 
seen a very bad quadrant error carried straight on and 
plotted in the map; while in unclosed surveys, such as 
those of highways, where there is no computation, there is 
no way of discovering the error after it has once been made. 

It is always well at the start to plot out on the paper 
the description from the deed in order to find errors of 
this kind, if any are present. There was a certain descrip- 
tion where two courses were given as northeast. When 
plotted thus, a most remarkable outline with great error 
of closure was the result. Knowing something of the local- 
ity, I felt confident that these courses should be made 
southeast instead. As soon as this change was made the 
survey closed in a very satisfactory manner, and subse- 
quent fieldwork proved my theory correct. 

Far less easy to locate are errors in copying %ures, yet a 
logical course of procedure will frequently enable one to 
make the right correcrion. I remember one case where 
the description was supposed to follow the remains of an 
old worm fence and the actual survey agreed with this 
description in a most satisfactory manner. Suddenly, on 
a course given as S 7° E, the line deflected several feet 
from the fence and on the following courses continued 
parallel to it. It seemed that the surveyor might have 
read the compass backward and recorded 7° when he 
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meant 3°. This correction improved the trouble but did 
not entirely do away with it. I then took the actual bear- 
ing of the fence, corrected it and foimd that the original 
bearing must have been 4° instead of 7°. The e^lana- 
tion was simple. Someone in writing the 4 had made the 
first downstroke very short, had made the cross-stroke 
very high and had carried it only until it met the long 
downstroke. Someone making a later copy of this de- 
scription had mistaken the distorted 4 for an elaborate 7 
and had copied it as such. 

When such clerical errors occur on maps they can fre- 
quently be discovered by going over the map with scale 
and protractor, the actual lines of the map being correct 
while the accompanying legend is not. Other errors again 
can only be corrected from the actual conditions as found 
in the field. For some errors no logical explanation can 
be found. They must be corrected according to the best 
dictates of common sense. 

Before leaving the subject of deeds attention should be 
called to one further point of interest, that for purposes of 
getting back to an original boundary or settling a dispute, 
several deeds, though equally explicit, are not necessarily 
of equal' value. This is especially true with reference to 
the determination of boundaries along highways. Most 
highways are described in the public records by a survey, 
the courses, distances and width of the road being clearly 
given. Theoretically the descriptions of properties adjoin- 
ing such a road should come to the recorded boundaries 
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of the road and no farther. It is a fact, however, that 
these boundaries along roads are the most unstable of all 
boundaries for the simple reason that, while each man 
watches his neighbor to see that there is no transgression 
of the line between them, all parties concerned are apt to 
combine to borrow as much land from the public highway 
as possible. As a rule a highway record is rather difficult 
to reestablish, and in cases of small places and house lots 
the ordinary deed, outside of dty limits, makes no pre- 
tense of defining the road in accordance with its official 
boundaries. The survey has usually been made at small 
charges by some local surveyor, the object being simply to 
" get sometaing we can put in the deed." 

As a result some deeds bordering along such a road, 
notably those of a date nearest to that at which the road 
itself was put on record, may be very valuable not only 
with reference to the piece of property which they de- 
scribe but also in connection with determining the actual 
location of the road itself. They more probably repre- 
sent the conditions before there was any encroachment on 
the highway, while the deeds of other pieces of land on 
the same street, though they may agree exactly with the 
present lines of possession, may be based upon surveys 
made after the fences had been pushed out on to land 
properly belonging to the public. There is a case where 
two small streets together formed a T-shaped court, one 
street forming the upright of the T and the other the 
crossbar at the top. Both had been recorded something 
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like fifty years ago, but the official boundaries had been 
very much neglected. It became necessary to define the 
boundaries of these streets, since it was generally believed 
that there had been wholesale encroachment on the high- 
way. A careful examination of the road record, and of the 
deeds which were made at about the same time and which 
also referred specifically to these streets as new streets, 
gave sufficient data for locating the limits of the road 
successfully. There were other deeds, however, where 
the case was very different. There was one in particular 
of a property located at the comer where the two streets 
met. In this deed the description agreed almost exactly 
with the land as found in possession, but these Unes of 
possession at one comer encroached several feet on the 
highway. Investigation showed that for nearly ten years 
after the recording of the street this comer land had lain 
unfenced and had practically been regarded as common 
land. When finally a fence was erected it was placed 
without reference to the street lines which had been lost 
sight of meanwhile. The survey for the deed was prob- 
ably made as the fence stood, and thus it came to pass 
that a description which agreed with long-established lines 
of possession was finally found to be utterly at variance 
with the road record. 

From the above it will readily be seen that it is a deli- 
cate matter, in the case of determining a boundary contro- 
versy, to sort out the valuable deeds from those which are 
worthless from the surveyor's standpoint. It requires not 
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only good judgment but a considerable amount of tact as 
well, for it is a trying matter to convince one party in the 
altercation that his deed is worthless as evidence while his 
opponent's is of value. The surveyor is pretty sure to 
incur criticism in any case. 

Of course a large part of the foregoing does not apply 
to sections where property lines and especially street h'nes 
are marked by accurately set stone monuments. In such 
cases the boundaries are already settled. The suggestions 
are intended to apply to old acreage and long-settled 
country communities where the loosely established bound- 
aries of long ago have seldom been verified, and where, 
during the lapse of easy-going years, the landmarks have 
been lost or forgotten. It is such lines and such landmarks 
that it is difficult to reestablish when the requirements of 
the present day demand them. 
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CHAPTER K. 

THE RELATIONS OF THE SURVEYOR AKD THE 
LAWYER. 

Before leaving this geneial subject it would perhaps be 
well to consider for a few moments the relation between 
the surveyor and the one who may perhaps be called his 
co-worker — the lawyer. 

Surveys are usually made in order to. furnish the de- 
scriptions to be used in legal instruments and the data 
necessary for legal proceedings. The surveyor does not 
necessarily look upon a survey in the same light as does 
the man of law, and he must be governed largely by the 
particular legal requirements of the case in hand. While 
the surveyor naturally looks for the intention implied in 
the earliest conveyance of a piece of land and seeks to get 
back to the original boundaries, the lawyer may sweep 
aside all this exact and careful work and require a survey 
according to the boundaries of to-day, on the ground of 
undisputed possession for a number of years. Yet the 
lavo'er will promptly admit that the course followed by 
the surveyor was the proper course for the surveyor, the 
responsibility of departing from the ancient record resting 
entirely with himself. Furthermore the lawyer is gener- 
ally very glad to know what the original conditions actu- 
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ally were, no matter how far he may subsequently depart 
from them. 

I have said that the surveyor must be largely governed 
by the legal requirements of the case in hand, but I do not 
mean by this that he should endeavor to make legal de- 
cisions for himself. The surveyor is usually employed by 
a lawyer direct or by a man who has an attorney looking 
after his interests, and the survey is usually wanted for 
some special and particular purpose. Though the surveyor 
may not at all approve the lines he is directed to follow, I 
do not think that he can very well refuse to do the work 
unless it is very clear that he is making himself a party to 
questionable proceedings. In case he does not fully agree 
with the instructions which he receives I think that he 
should make his employer or his employer's attorney 
shoulder completely the responsibility for those instruc- 
tions, and that he should retain written evidence of the 
same if possible. If a moral issue is at stake he should 
refuse the work rather than enter upon an undertaking 
which he believes to be questionable. 

I think there is no doubt that the legal intricacies con- 
nected with the search and guaranteeing of complicated 
titles are beyond the province and the full appreciation of 
the ordinary surveyor, yet he must render intelligent help 
to the lawyer who is attending to the same. I think that 
in these cases he should obtain the most explicit directions 
concerning the measurements which he is to make and 
that he should make a most full and careful report to the 
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lawyer of the conditions as found on the ground, and that 
he should then ask for full directions as to what the final 
survey must show and should assume responsibility for 
absolutely nothing but the honesty and accuracy of his 
work. By so doing he will be certain of keeping his own 
hands clean and of retaining the respect of all those by 
whom he is employed. 

It is a curious fact that a great many lawyers who are 
continually dealtog with land transfers are grossly ignorant 
of the simplest details of surveying — I should say that 
the minority know the number of feet in a chain. As a 
result many useful details which the surveyor would gladly 
furnish in connection with the piece of land in question 
are to many of them difficult of comprehension or abso- 
lutely meaningless. On the other hand the surveyor is 
probably equally ignorant of the law of property. A frank 
recognition by each of his own limitation is, I think, the 
first step to a sound understanding and furnishes a starting 
point from which both may work together toward accu- 
rate and satisfactory results, 
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While it may be said that in general the most important 
problems that vex the surveyor arise in connection with 
acreage and the detennination of old boundaries, yet there 
is a class of smaller surveys which, in its way, is capable of 
giving infinite trouble. This is the group of house-lot 
surveys. In fact I think it may be fairly said that there is 
more strife and litigation over the boundaries of these 
small holdings than there is over the boundaries of large 
tracts. 

The reasons for this are not difficult to find. Usually 
land which is divided into lots is held at a much higher 
valuation than that which lies in large tracts, and an inch 
error one way or the other is a very much more serious 
matter. Moreover since the dimensions are comparatively 
small and extremely specific, property owners feel that the 
surveyor should be able to show them exactly where their 
boundaries lie. This expectation is thoroughly reasonable 
in case of modem lot layouts in large communities where 
property limits are minutely defined, but such surveys usu- 
ally come under the hands of city engineers and seldom 
fall to the lot of those whose work lies in country-towns 
and villages or at best in the subiubs of lesser cities. 
s6 
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It seldom happens that an engineer opening an office in 
such a commionity will be called upon at first to cut up a 
piece of property into building lots, but it is highly prob- 
able that one of his earliest orders will be to set the comer 
stakes of a plot according to a map of lots abready in ex- 
istence. He may perhaps be materially aided in this work 
by a few suggestions as to the methods in which country 
property has usually been subdivided. Subdivided prop- 
erties in the country are usually of two kinds: 

I. Properties controlled by Real Estate Companies. 

These properties are usually independent units. They 
are bought and handled purely as money-making enter- 
prises and they are kid out entirely with a view to bring- 
ing in the greatest possible returns on the investment. As 
a Insult they usually bear no relation whatever to the ad- 
joining properties. They usually have a complete street 
system of their own which is entirely independent of the 
r«ad system of the town, except that it connects with one 
or more highways already existing. Long experience in 
handling land in the market has given these real estate 
companies the knowledge of how to cut up the land most 
profitably, and they generally furnish the surveyor a plan 
of subdivision which he is expected to follow within the 
limits of common sense. For this plan they require a 
careful map of the boundaries of the property showing 
its relation to the adjoining highways and also the location 
of all buildings standing upon it. If the map also shows 
clearly the boundaries between woodland and cleared land 
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and the location of all streams, ponds, swamps, ravines, 
etc., in short any points of knowledge which may be useful 
in subdividing the property, so much the better. Guided 
by this map the owners will make a plan for subdivision 
which it will be the surveyor's later work to actually place 
upon the grounds. 

2. Properties owned by Private Individuals usually not 
Professional Real Estate Men. 

It sometimes happens that Mr. Smith, looking over his 
more or less extensive property, finds a portion which is 
at present yielding small returns, and it strikes him that 
it would be an excellent idea to cut it up into building lots 
and sell it to small holders. Feeling fairly well convinced 
that the town is going to grow in that direction he proceeds 
to carry his plan into effect. 

The actual work of subdividing the land is carried out 
with all degrees of wisdom and unwisdom. I have seen an 
owner lay out lots with a common fifty-foot " metaUic " 
tape, using no transit and making no map. As the prices 
which he asked for his lots were singularly fair he made 
many sales; and in all cases he made the conveyances and 
prepared the deeds personally. I have known of another 
case where the lines were run, not with a transit but with a 
plain surveyor's compass, many of the main lines being of 
such a nature that it was impossible to see from one end 
to the other. The chain or tape work was such as might 
be expected from a man who would lay out building lots by 
a magnetic needle, A map was then prepared according to 
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what this survey was intended to be and the deeds were 
drawn by a third party who knew very little about the 
conditions in the case. These instances are of course ex- 
treme and the final complications arising in each of these 
properties may easily be imagined. 

The conditions under which coimtry property is sub- 
divided are usually somewhat as follows: 

A man — the Mr. Smith above mentioned — owns a 
piece of property bounded on one side by a highway and 
he decides to cut up this property into lots. If it is a 
small property he opens one street through the middle of 
it from the highway to the back boundary; if it is fairly 
large he opens two or more parallel streets. These streets 
are usually at right angles to the highway and are spaced 
a number of lot widths apart, often without any particular 
attention being paid to the fitness of the land for road 
building. All lots that can be so arranged are made to 
face on the public highway. The remainder are made to 
face, as far as possible, on the main streets which have been 
cut through and the balance are faced on cross streets 
placed at suitable (or imsuitable) intervals at right angles 
to the main streets. These cross streets run to the side 
lines of the property and stop. 

Inasmuch as the exact boundary of the public highway 
is seldom known, and as its course frequently changes one 
or more times in passing across the front of the property, 
it is seldom attempted to make the highway the starting 
point of the lot layout. The intersection of the first cross 
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street with the main street or streets is usually made the 
place of be ginning , and from this point the property is cut 
up into blocks which shall, as far as possible, contain an 
exact number of rectangular lots of the dimensions which 
have been decided upon by the owners. It will be seen, 
however, that all those lots which touch the outer bound- 
aries of the property will, in all probability, have irregular 
shapes and dimensions, determined by the direction of 
these boundaries at the different points of contact. Such 
lots are the " remainders " resulting from this sum in 
division and for convenience may be spoken of as " re- 
sidual lots " or simply as " residuals." 

It only remains now to make a map of the property with 
an ornate title and imposing names for the streets. This 
map will show all lots by number, the position of the 
streets and also the exact dimensions of all the standard 
lots. The (Umensions of the " residuals," if given at all, 
are followed by the " plus-and-minus " sign or are pre- 
ceded by the abbreviation " abt." to show that these 
dimendons which come in contact with the claims of other 
adjoiners are not guaranteed. The same reservation is 
usually employed in giving the depths of the lots which 
face on the public highway, while the oblique frontages 
caused by the change of direction of the side line of the 
highway are frequently left entirely blank. Of course there 
are lot maps where all these dimensions have been carefully 
worked out and where the description of each lot is com- 
plete and accurate, but the above has, I think, been the 
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more conunoD practice in lot maps of the kind de- 
scribed. 

It may be that Mr. Jones, one of the adjoiners of the 
property described above, having seen how successful Mr. 
Smith was in his enterprise, may decide to do the same 
thing and cut up his property into lots, and the proba- 
bilities are that he will follow the same general plan. If 
his land is in the rear of Mr. Smith's he will continue the 
main street through his own property and will make cross 
streets in much the same manner as did Mr. S. If his 
land lies at one side he will cut main streets from the 
highway, parallel with Mr. Smith's, and will continue that 
gentleman's cross streets at least to the nearest main 
street. 

This seems a very simple process, but in reality there 
are certain complications which frequently arise. Mr. 
Jones, in having the survey made for the map, will direct 
the surveyor to follow the description given in his own 
deed and frequently (especially if the deeds are old) this 
description will not agree in all details with the description 
according to which Mr. Smith laid out his map. If the 
.same surveyor does the work in both cases he will, or 
should, use his best endeavors to prevent any complica- 
tions, but in case the second map is made by a person who 
is unfamiliar with the details of the first layout, in all 
probability there will be some point where the lots of one 
map will overlap those of the other or else there will be a 
gap left between. I do not think that this trouble can be 
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always rightiy charged against the surveyor, for the reason 
that if he were to do sufficient work to safeguard against 
all possibilities of complications in any of the adjoining 
properties which might at some future day be cut up into 
lots, he would have the pleasure of doing a large amount 
of work at his own expense. In all probability Mr. Jones 
would flatly decline to pay for anything but the work 
done in actually cutting up his land and in detennining its 
boundaries with a fair degree of accuracy according to 
the description contained in his own deed. I think on the 
whole that a surveyor has done his duty when he has made 
all reasonable endeavor to prevent misunderstanding, and 
has made clear on his map what dimensions are to be con- 
sidered as not absolutely certain. If the person who draws 
the deeds is equally careful, there can be little danger of 
serious controversy. Half the strife concerning the bound- 
aries of residual lots arises from the omission of the 
qualifying terms which should be used concerning these 
doubtful dimensions, and which have been dearly shown, 
or should have been clearly shown, by the surveyor in the 
map on which the deeds were based. 
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HOnSE LOTS (concluded). 

Another complication which sometimes arises is in the 
matter of extending the streets from one property to an- 
other. An illustiatioa may be in point. There once came 
into my hands a map of lots laid out as follows: A main 
street ran through the middle of the property with a cross 
street at right angles to it. At the extreme edge of the 
property lay a street, which we will call " Edge Street," 
distant 400 feet from the cross street and parallel with it. 
Edge Street had been formed from a residual strip 30 feet 
wide given by the property in question and a strip 20 
feet wide given by the adjoining property. Four hundred 
feet from the cross street I found the old surveyor's stake 
marking the intersection of Edge Street with the main 
street before mentioned, and I set the street monument 
accordingly. At this stage a lot owner on the main street 
made a protest and produced deeds showing that instead 
of 400 feet the distance between the cross street and Edge 
Street was really 405 feet. A search in the County Clerk's 
office showed that there was on file there a map of the 
property in which, previous to filing, certain dimensions 
had been erased and altered. One of the lots had been 
broadened from 50 feet to 55 feet and the strip thrown 
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into Edge Street had been narrowed from 30 feet to 25 
feet. In accordance with the recorded map I moved the 
monmnent 5 feet, thus increasing the distance between 
streets from 400 to 405 feet. It will be seen that there still 
existed a discrepancy of 5 feet between the comer as the 
original surveyor left it staked m the field and the comer 
as shown on the map filed with the County Clerk. In 
other words, the stakes in the field had never been moved 
to fit the revised map placed on file. Under ordinary cir- 
cumstances the final establishment of the comer should 
have settled all trouble, but it had happened that already 
the owner of the adjoining property had cut it up into 
lots and had extended Edge Street through the entire 
length of it. Unfortunately the surveyor had extended 
this street from the stakes existing in the field, having no 
possible way of -knowing that they did not agree with the 
map filed at the County Seat. This extension of Edge 
Street was opened, lots were sold along it, trees were 
planted and houses built. The result of the discovery of 
the error of location of the first part of Edge Street and its 
correction by moving the whole alignment 5 feet can readily 
be seen. In the first property this shifting was easily 
effected since this part of Edge Street had never been im- 
proved, but the permanent improvements of Edge Street 
in the adjoining property made such a " moving over " 
impossible. As a result, at the boundary line between the 
two properties the street " broke joints " to the amount 
of 5 feet, and when this private street later became a 
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public highway the matter had to be adjusted by inserting 
a small oblique course to join these two unmatched por- 
tions. 

It quite frequently happens that where the ground is 
uneven, careful measurements will show that there is not 
sufficient land between clearly established streets to meet 
the demands of the map or of the deeds which have already 
been filed. Sometimes, rarely, in auction sales of lots, 
glaring errors will exist in dimensions. I remember one 
property where such errors occurred as the following, 

Sales dimension, 420 feet, actual dimension, 412.1 feet; 

Sales dimension, 335 feet, actual dimension, 355.5 feet; 

Sales dimension, 150 feet, actual dimension, 130.75 feet; 
with others of the same nature. Unfortunately in the 
haste of the sale these lots were all sold by specified dimen- 
sions without a single qualifying word. It can readily be 
seen that the final adjustment was more profitable to the 
surveyor than to the parties of the first and second parts. 

How can a surveyor bring order out of such chaos as 
this? How can he adjust all the discrepancies in the work 
of those who have gone before him? The answer is simple 
— he cannot. But he can do a great deal toward miti- 
gating conditions. He must be able to gather all informa- 
tion bearing on the problems and weigh it accurately, he 
must be able to interpret a deed to a nicety and to deter- 
mine unerringly the priority of conflicting claims, he must 
be willing to bring about friendly relations and mutual 
concessions between ad joiners and he can advise his clients 
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against accepting unsatisfactory deeds. Beyond all else 
he must be ready to go over with endless patience innu- 
merable repetitions of detail with interested parties who 
are frequently of willing mind but of slow comprehension. 
In short he must do all his work in such a thorough and 
painstaking maimer that any one coming after hiTn may 
find nothing to add to it. 

Of one thing, however, I am firmly convinced, that it is 
useless for a surveyor to go into a strange subdivided prop- 
erty and locate any one lot with quickness, ease and accu- 
racy. I have seen the attempt fail too many times. If one 
could be certain that the first layout was absolutely accu- 
rate and that the stakes had never been displaced it would 
be a different matter; but such is not the case. Errors of 
inches and sometimes of feet often occur; right angles 
seldom measure exactly 90 degrees and stakes are fre- 
quently moved out of line by people stumbling over them. 
If the surveyor would rest with an easy mind he must 
check up a sufficient number of streets, blocks and lots, to 
be sure that he has located his special lot in strict accord- 
ance with the boundaries of the streets and the claims of 
other landholders. To do this he will frequently have to 
put in many hours of work from which he must expect no 
immediate returns. But the fact that he has taken pams 
to locate the lots accurately, that he has worked out the 
details of the property and that he {and very likely he 
only) knows where the lines truly run, practically insures 
that all or nearly all of the future work in that property 
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will eventually come to him for execution. It is simply 
another illustration of the fact that honesty is the best 
policy. 

There is one other form of the lot problem which should 
be mentioned. In earlier times it was a frequent occur- 
rence for a land owner to sell a succession of house lots 
from his property. These small holdings adjoined each 
other and were of all shapes and sizes, with very uncertain 
relations to the highway which they bordered. Happily 
they were usually fenced at an early date, and the evi- 
dences of early possession are of vastly greater value than 
the deed dimensions. Front and rear dimensions are usu- 
ally fairly accurate, but a common line between two neigh- 
bors will often have quite dissimilar lengths in the two 
deeds. This is due largely to the uncertain condition of 
the highway line. As stated, the lines of old possession are 
very important, but in deciding a boundary controversy 
it is never safe to assume that any one line of possession 
is sufficiently correct to be taken as a starting point for 
measurements. A sufficient number of deeds must be 
examined and a sufficient number of lots checked up to 
make certain of the accuracy of the possession line in 
question. It may then be used as a point of departure. 

To illustrate, a certain street comer which was in dispute 
was recorded as being located " 25 links west of lot belong- 
ing to William Smith." The width of the Smith lot was 
measured and foimd to be exactly 50 feet — a standard 
^ze. Then the street comer was made 25 links beyond. 
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To leave no chance of error the deed of the Smith lot was 
procured, and it was found that the front dimension was 
not 50 feet but " 74 links of chain " or 48.84 feet. This 
led to a checking up of all other properties necessary, with 
the result that all lines of possession were found to be 
essentially correct except a part of the west fence of the 
Smith lot which was comparatively new. After this had 
been established it was easy to locate the street corner 
accurately and satisfactorily. 

It will readily be seen that there are no fixed rules 
which can be laid down for the accurate handling of old 
lot layouts. Satisfactory results can be obtained only 
through care, patience and common sense and, above aH, 
honesty. 

So much for the interpretation of old lot layouts; now a 
word with reference to the construction of new ones. 
With reference to general plan there is little to say, for the 
reason that the owner of the land has usually some pretty 
clear idea of Just exactly what he desires — he simply 
wants the siu-veyor to carry out his design. In cases 
where there is no such preconceived plan one or two sug- 
gestions may not be out of place. 

1. Roads and streets should be located, as far as possible, 
with a view to economy in construction and maintenance, 
while every effort should be made to so place the streets 
that after graduig they shall be reasonably accessible from 
the lots bordering them. 

2. If the land is to be cut up into standard lots there is 
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very little room for independence of action, but if it is to 
be divided into somewhat variable plots much can be done 
in the way of locating them with reference to picturesque- 
ness and accessibility. One further point mi^ht be made. 
Nearly every property has some undesirable land scattered 
about in one or more places. It is a mistake to make 
any one plot consist of undesirable land only, since it 
must be sold at a greatly reduced price if at all. If, how- 
ever, you so divide the property that this undesirable land 
shall be shared in small quantities by a number of plots 
otherwise wholly desirable, the difficulty has been over- 
come. A purchaser naturally expects that he will get a 
httle inferior land with the good and, if he gets a good 
house site and lawn, he is perfectly willing to take a little 
less satisfactory land on some other part of his plot. In 
other words, the idea is not to cut the land into extra fine 
plots and poor plots, but to so divide it that each and 
every plot shall have sufficient points of exceUence to thor- 
oughly compensate for the less desirable features which 
must be distributed in general to all purchasers. Briefly 
put, the plots must all be salable. 

3. It is not good practice to subdivide land in the office. 
If the original traverse of the property has been exception- 
ally accurate this may be done with a fan degree of safety; 
but it so frequently happens that one error offsets another, 
that a fine balance of an entire traverse is no guarantee 
that the work is as perfect in all its details as this balance 
would seem to show. It is my belief that all streets should 
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be actually laid on the ground and their intersections with 
the boundaries of the property actually determined in the 
field. All complete blocks and all residual blocks should 
also be measured before any attempt is made to give even 
the approximate dimensions of residual lots. This method, 
while more laborious than others, is sure to give good re- 
sults, and will avoid the annoying discrepancies which are 
so frequently found in properties divided by methods of 
computation only. 
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CHAPTER XII. 
HIGHWAY RECORDS. 

Except perhaps the study of the evolution of the pri- 
vate ownership of land, there is nothing more attractive in 
the realm of surveying than the evolution of the Highway 
or Public Road. Nor need this statement be confined to 
the subject in its broadest sense — the study of road 
building from its earliest times to the present ; it is equally 
interesting to study the evolution of the road system of a 
town as set forth in the complete Town Records. 

In general, history of the roads of an old district is simple. 
Early records made soon after the settlement simply state 
that a road was established from such a place to such a 
place. There is no attempt at description by course and 
distance and seldom by landmarks or adjoiners, though 
the width of the road is frequently given. Later follows 
the description by landmarks or by a statement of the 
properties which the road touched in its course; later 
still, the distance in rods from point to point appears. 
Subsequently come the descriptions by bearings to degrees 
or quarter degrees and distances in chains and links, and 
it is in this form that the Road Records of most rural 
highways, as far as I have been able to observe, actually 
exist. At the time in their history when surveys were 
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made to this particular degree of accuracy the roads were 
aheady so well established that they required no subse- 
quent change, and their records have continued to exist 
in this form. Later roads are more minutely described, 
but they are seldom the main roads of a community. 

Recent roads, as just stated, are usually fully described 
in the public records, and in further explanation maps are 
placed on file. Furthermore the actual location of such 
road lines on the ground is usually clearly marked by 
stone monuments accurately set. Such roads present few 
serious problems to the surveyor, but when he is called 
upon to re-locate from the public records the actual lines 
of old roads inaccurately surveyed and ambiguously, if 
quaintly, recorded, — roads where greedy possession has 
encroached amazingly upon the public easement, where 
time and man have joined forces to obliterate the ancient 
landmarks, — his problem is of an entirely different kind. 

Roads are all supposed to have a certain legal status 
which is commonly known as a " public easement." The- 
oretically the road is still the private property of the par- 
ties who adjom it, with the understanding that they have 
loaned it to the town for use as a highway for so long as 
the town shall need it. Such roads are said to be " re- 
leased " to the town and certain legal steps are necessary 
in order to make the release binding. It not infrequently 
happens that through carelessness or ignorance these legal 
steps have not been properly taken and, in case of Utiga- 
tion between the town and the adjoiners to the road, much 
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annoyance arises therefrom. Some roads are actually 
deeded to the town and become thereby the town's actual 
property, but in the country, at least, these are rare. Old 
records also sometimes describe certain roads as "regu- 
lated " by the highway commissioners. This appears to 
have been a somewhat irregular and arbitrary process, a 
" regulated " road continuing as such on the record unless 
somebody with a grievance brought the law to bear upon it. 

With the legal phase of these various forms of record the 
surveyor has little concern. He must see that his work has 
been in accordance with the record and that he has found 
the whole of that record; its legality is the concern of the 
town's legal adviser. I have said that it is important that 
the surveyor should find the whole of the record and this 
perhaps needs a word of explanation. If a road were sur- 
veyed and recorded once for all the matter of locating it on 
the ground would become sufficiently difficult after the 
lapse of years, but it frequently happens that the record is 
fragmentary and the fragments are hard to identify in the 
mass of public records. 

The normal history of a main country road is usually 
somewhat as follows, especially if it is a rather lengthy 
one joining two or more villages. In the early days of a 
community public convenience and topographical condi- 
tions determine travel along a certain route which, in the 
expiration of time, is recognized as a public thoroughfare, 
although it may not appear at all on the public records or 
perhaps only in the most general terms. Later, as the 
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community becomes more thickly settled and the value of 
property increases, there is a public demand that the legal 
status of the road shall be defined and its boundaries 
officially established. This forms the first definite record 
and it is a fortunate matter if the first record remains also 
the last. It frequently happens, however, that later in 
the public records you may find a petition to have a por- 
tion of this road altered. There are many reasons for 
doing this. It may be that the parties adjoining the road 
on both sides may for some cause desire it. It may be 
that the road requires straightening or that a shght chaise 
in the location of some portion will materially reduce the 
public expense of maintenance. At any rate the altera- 
tion is made and it is hardly ever known of a case where 
such occurrence of alteration has been noted on ihe originai 
record. It also frequently happens that the road is altered 
under an entirely different name from that which it bore 
ia the original description, and that, at the present day, the 
road is known by an entirely different name from either. 

For instance there is a highway which at the present day 
is abnost invariably called the Sandis Hill Road, but which 
was originally recorded in 1837 under the somewhat labo- 
rious title of " Highway leading from Silas Marner's Bam 
running southerly till it intersects the highway leading 
from Townsend Jackson's to Cold Spring." In 1832 it was 
altered under the title of " Pitkin Hollow H^way." The 
identity of the two roads can be discovered only by one 
who has an extensive knowledge of t}ie names of the long 
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dead adjoiners, tbis knowledge being aided by an inddental 
record reference to an intersection with a third old road 
the name of which has also changed. The searcher's atten- 
tion having been arrested by these items of description, 
his conclusions are confirmed by finding a careful entry, 
under the alteration, of the date and page of the original 
description. Following is a copy of the record of the alter- 
ation in full, as it is an excellent example of the wording of 
an old highway record and because it furnishes several 
exceUent illustrations of the difficulties which beset the 
surveyor who actually attempts to locate the bounds of 
such a highway. 

" We the Commissioners of highways of the Town of 
Oysterbay in the County of Queens having in persuance of 
the Statute entitled ' An Act regulating highways and 
bridges in the Counties of Suffolk, Queens and Kings ' 
passed February 23rd 1830 taken a view of the highway in 
the said Town of Oysterbay leading from Pitkin hollow to 
the dwelling house of Horton Worman and finding said 
highway to require alteration in some parts thereof as the 
same was regulated and established by the Commissioners 
of highways of the said Town of Oysterbay on the 6th day 
of March 1827 and recorded in the book of the Records of 
highways of the said Town of Oysterbay pages 183, 184 
and 185, Do hereby order and direct that the said highway 
be so far altered as that the center or middle line thereof 
shall nm as follows to Wit . . . Beginning 31 Links East- 
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ward from a Walnut tree on the West on Cassar Brown's 
Land, and running from thence S sJ° W 2.35 Ch? a poplar 
tree making the East Line thence S 14° E 1.81 CW — thence 
S 35" E 5.44 Chf — thence S 33^° E 2.47 Ch' — thence S 
3° E 4.59 Ch! thence S 4^" E 7.15 CW — Thence S J° E 
2.59 Ch!an apple tree on the West Line — thence S laj" E 
2.20 Ch! a white oak tree one foot East of the East Line 
and a walnut tree one foot West of the West Line — thence 
S 33^° E 1.24 CM a wild cherry tree on the West Line — 
thence S 44° E 1.08 Ch?, thence S 39° E 2.72 Ch5 an apple 
tree on the West Line— thence S 28° E 2.88 Ch'— thence S 
16° E 4.74 Ch? a white oak tree on the W — thence S 12^° E 
3.19 Ch! — thence S ij° E 1.92 Ch! a walnut tree on the 
West Line — thence S i6l° E till it strikes the road leading 
from Robert Calwell's to Horton Worman's — And that 
the outlines or extreme boundaries of the said highway 
shall be one and a half rods on each side thereof, so that 
the said highway shall be three rods wide throughout . . . 
And we do further order and direct that the Clerk of the 
said Town of Oysterbay forthwith post a copy of this 
order on the door of the house where the Annual Town 
meeting in said Town was last held . . . Given under our 
hands at the Town of Oysterbay the 28th day of July 
1832. 

Thomas CockI 
Copy posted Aug. 6th, 1832 Isaac Weeds [ Com t' 

Chs. H. Peters Jacob Crocker) 

T. Clerk." 



igtizedoy Google 



HIGHWAY RECORDS 77 

Taken as old records go the above is a very satisfactory 
one for the reason that a large number of landmarks are 
specified. But it will be noticed that many points essen- 
tial for the exact location of the road upon the ground are 
entirely lacking. For instance the distance of the starting 
point from the walnut tree is given but the exact bearing is 
omitted, the general term " eastward " beii^ used instead. 
Also there is not the remotest attempt to define the point 
on the original survey where the alteration begins or where 
it ends, so that it is impossible to determine to what courses 
the alterations apply. There is no way of telling at what 
points on the side lines of the respective courses the various 
landmarks stand — we only know that a certain tree stood 
somewhere on the side line of a certain course. Finally, 
Who was Ciesar Brown and where did he live? As a 
matter of fact several people were asked, but they had 
never heard the name. Finally I went to one of the oldest 
men in town and asked him about it. " Yes," said he, 
" I remember Caesar Brown when I was a boy. He was 

an old man and that he lived about where A 's land is. 

If you go there I think you will find the hole where the 
cellar of his house used to be." On visiting the place the 
cellar hole was easily found and, what was more, the walnut 
tree, though dead, was still standing. 

I have digressed a good deal from the main line of thought, 
but I think that the above details will make two points 
clear; first, that it is very difficult to find sufficiently clear 
data for re-locating an old road with even approximate 
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accuracy and, secondly, that it is of the utmost importance 
to obtain the complete record of the road including all 
changes which it may have undergone. 

The genesis of all highways is not the same. While 
many come from the legalizing of certain ancient traveled 
ways, others are of gradual growth. Under the general 
discussion of lot layouts it has been shown how in the proc- 
ess of developing real estate a street may have successive 
stages of extension as it is carried from one property on 
into another. In the old days this process of development 
was so gradual that some years might intervene between 
the successive steps of street extension. On this account 
it frequently happened that the street did not go onto the 
records as a whole, but piece by piece, each section fre- 
quently being described by the land through which it was 
laid out and the final accepted name of the street never 
appearing at all. For instance we will say that a street 
now known as Summit Street runs through the lands of 
Smith, Jones and Brown. Smith opened the portion 
through his land first and it was described on the records 
as " Road through James Smith's Land," Five years later 
Jones decided to extend it through his property and it 
was duly recorded as " Highway through William Jones' 
Land." Finally Brown carried it through his land to the 
h^way adjoining him, naming it " Summit Street." It 
would then very likely be recorded as " Summit Street 
through John Brown's Land to the Turnpike." To get a 
complete record of Summit Street all three records must 
be looked up and fitted together. 
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KE-RUimmG OLD HIGHWAY SECORDS. 

The actual process of " running out " an old road record 
is even more difficult in practice than it is in theory. No 
actual rules can be given, but some general suggestions may 
be helpful. It will readily be seen that in the case of a road 
several miles in length, even though the starting point can 
be exactly found, an error of one minute in the direction of 
the first course will produce an enormous departure at 
the end of the run. When one also takes into considera- 
tion that the original survey was probably run with a 
compass and that no attempt was made in most cases to 
read more closely than quarter degrees, it will be seen that 
all hope of exact re-location by instrumental methods only 
must be abandoned at once. 

If the surveyor has been so fortimate as to be able to 
locate the starting pouit and compute the variation of the 
compass, what is the next step after running and marking 
the first course? Shall the succeeding courses be run by 
the needle or shall they be located by turning off deflec- 
tion angles? Theoretically it seems to me that the former 
is the better method, since by it one may probably put 
oneself more nearly under the conditions under which the 
original surveyor worked. In actual practice it has been 
found that better results have been obtained by turning off 
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the deflection angles. Let the second course, then, be 
turned oflt and run accordii^ to the record and the end of 
it marked. The succeeding courses are to be run in the 
same manner until the next landmark is reached, unless 
there is good reason to beUeve that the work is going 
seriously wrong. It is very seldom, however, that the 
newly surveyed line is found to have exactly the same re- 
lations to the landmarks that the record demands. If the 
error of direction is large perhaps the simplest way is to 
make some effort to approximate the angular correction 
necessary, after which the courses may be re-run. It should 
be borne in mind that during all this process most careful 
account should be taken of all things that may help to 
throw light on the problem. Marks on trees along the 
sides of the road, the position of ancient lines of possession, 
the testimony of adjoiners and the descriptions contained 
in their deeds are all possible valuable sources of informa- 
tion which must not be slighted. 

It sometimes happens that both ends of some important 
course are described with such detail with reference to 
their direction and distance from the comers of buildings 
still standing that it is possible to locate this course imme- 
diately. When this condition exists the first running of 
the courses will probably approximate closely to the original 
line of survey. Yet even in this case the final location of 
the line must in all probability be based on common-sense 
conclusions drawn from a study of all the evidence obtain- 
able. 
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The surveyor will be aided in reaching these conclusions 
by remembering the three following generalities which are 
well substantiated by fact. 

1 . That the original record, while an invaluable general 
guide, is only approximately accurate. 

2. That in old roads the record was originally made in 
accordance with the main lines of possession then existing, 
and that such lines of possession as were at variance with 
the newly recorded road were probably moved into their 
proper position at an early date, 

3. That the stations of the original survey — the points 
where the course changed — were very frequently exactly 
at those points where the road was intersected by the cross 
fences between adjoining properties. 

The previous suggestions apply more especially to find- 
ing the approximate position of the line of the old record. 
When this approximate position has been found — a posi- 
tion for the line where it agrees fairly well with the record 
and the sum total of the evidence obtainable. The follow- 
ing method has been found to be excellent for getting it 
into its final and most nearly accurate location. Mark 
each station with a stake if possible — if not, with a ^ike 
well driven down — and take sufficient ties to every sta- 
tion so that Its exact location can be found again without 
fail. Make an accurate traverse of the courses thus marked 
and determine carefully the direction and distance from 
the most convenient stations to every landmark which can 
be identified and to every point whose position must be 
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known. These notes should then be plotted in the office 
on a large sheet of paper on which should also be drawn 
two rectangular axes — one running north and south and 
one east and west — conveniently placed. Next every co- 
ordinate point in the survey with reference to these axes 
should be computed and properly noted on the drawing. 
The next thing is to determine by careful study how far 
and in what direction the surveyed line must be moved in 
order to bring it as nearly as possible into the same relation 
with the landmarks as that shown by the record. Valuable 
suggestions are often obtained by plotting both the new 
survey and the old record on separate pieces of tracing 
paper and superimposing them. 

Having determined upon the amount which the new line 
must be moved in order to bring it into its proper relation 
to the landmarks, compute new coordinates for each of its 
stations in the new position. It is then a simple matter to 
compute the direction and distance for each station from 
the stake left in the road to the point which the station 
must finally occupy. It should be noted that the prin- 
ciple of coordinates is of universal application. By far 
the greater part of the old road records describe the survey 
of the center line and the distance from the center line of 
the side lines. The coordinates of these center-line sta- 
tions, either approximate or real, being known, it is mani- 
festly easy to compute the distance and direction to any 
point on the outer boundaries of the road and also to de- 
termine the relation of any point on these lines to any 
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building or obstruction, the position of which is in question, 
ramillarity with this method of computation cannot be too 
strenuously urged. 

While the great majority of country-road records give 
the description by the center line, there are a few which de- 
scribe one of the side lines instead. These are most easily ■ 
handled by computing from the record of the side line what 
the center line would be and then running out this center 
line. You undoubtedly will find that in all cases it is 
thoroughly profitable to plot the old record with all its 
landmarks on paper before going into the field. It fre- 
quently happens that past masters of highways were not 
past masters of the English language, and many old records 
are exceedingly complicated and confused in their wording. 
If the interpretation is carefully worked out step by step 
and transferred to paper in actual lines and points the 
meaning usually becomes perfectly clear, A blueprint of 
this drawing is a most useful thing when it comes to the 
actual outdoor work. 

It sometimes happens that in searching the records for 
the description of a particular road it is difficult to identify 
that record when found. If, then, the record believed to be 
the correct one be plotted on paper and the resulting map 
be compared with the map of the desired road as shown 
on the State Atlas Sheets or some other reliable chart, it is 
usually very easy to decide whether further search is nec- 
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LATIHG ODT HEW ROADS. 

It would not be right to leave the general subject of 
roads without a few words of suggestion in the matter of 
laying out and recording new highways. If the surveyor 
comes in touch at all with the local government of his town 
his first work will very probably be to lay out a new road, 
or, more probably, to make a survey of a private road 
already existing in order that it may be placed upon the 
records of the town and made a public highway. The 
common methods of procedure in such cases is for a num- 
ber of property owners along a road to petition the town 
to put the road on the highway list. If the petition is 
accepted all persons owning land affected are called upon 
to " sign a release," by which they agree to release the town 
from all liability for any injury which may come to their 
property through the opening of this road. The next thing 
is to survey and mark the road in order that a description 
of it may be put upon record and a description incorpo- 
rated in the release. The surveyor is expected to make 
this survey and to prq>are the map and description. 

From my own experience I am of the belief that the de- 
termination of the exact boundary of such a private road 
is a rather delicate affair. Among the petitioners there 
84 
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are pretty sure to be one or more who are not very enthu- 
siastic in the matter and who are very jealous of their 
rights. Of course all principles of engineering require that 
a road should consist of straight lines and satisfactory 
curves, all laid with reference to ease of construction and 
economy of maintenance. The prejudices and jealousies of 
adjoiners, however, frequently make such a plan hopeless 
of execution, and it is possible to place the road only in that 
location where they are willing to have it go. The first 
and most important thing is to determine accurately where 
each owner's private boundary along the road is located. 
Some owners will be willing to make concessions to the 
common good, while some will not yield an inch. All 
that the surveyor can do is to keep on hand an inexhaust- 
ible supply of patience and good nature and to do the 
best he can with the conditions as he finds them. 

TTie survey of the road having been made, the boundaries 
should be marked after the method commonly employed 
by the town, though stone monuments should be used if 
possible. Since stakes and even monuments are sometimes 
buried and at times actually dug up, it is very desirable that 
there should be some additional means of locating the lines 
of the road easily and accurately. Accordingly all im- 
portant points on the survey should have their location 
clearly defined with reference to plain and permanent land- 
marks wherever this is possible, and these " ties " should 
be shown on the map, though for the sake of clearness they 
may sometimes be wisely omitted from the written record. 
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The description prepared for entry should be constructed 
with great care. It should convey the intended meaning 
without a shadow of ambiguity, and it should, in no par- 
ticular, mean either more or less than it was intended to 
mean. It is perhaps well to go over the first draft of such 
a description with the town's legal adviser before offering 
it for record, in order that no loophole may be left for 
future litigation. 
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CHAPTER XV. 
RESPOHSIBILITIBS OF THE STIRVETOR. 

Tms completes the suggestions which I wished to offer, 
but I would like in conclusion to say a few words in a 
general manner. This very brief treatise is not intended 
as a handbook, for surveyors in any way ; it is not didactic 
— it is suggestive only. It is intended to give a little light 
to men thrown, for perhaps the first time, on their own 
responsibility or brought face to face with problems which 
they have not met in their previous experience. For the 
solution of these problems no general rules can be laid 
down; each man must work out his own salvation. All 
that I hope to do is to give a few suggestions from hard- 
won personal knowledge which may make the road a little 
easier. 

The problems of boimdary lie at the foundation of all 
surveying, for one must know where a line is before he can 
measure it, and the solution of these problems calls for the 
same powers of accurate observation and of consecutive 
and logical thought that are demanded for successful work 
in any branch of modem science. It is needless to say that 
the successful surveyor must be accurate in his instrument 
work and in his computation; yet, if he would really suc- 
ceed, he must go beyond this. He must add to this the 
87 
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patience to collect all the evidence which can be found 
bearing upon the case in hand, together with the ability to 
weigh this evidence to a nicety and to determine clearly 
the course pointed out by the balance of probability. If, 
in addition , he possesses enough imagination to cast pleasant 
lights across the desert of dry details, he should be success- 
ful indeed. 

The watchwords of the surveyor are Patience and Com- 
mon Sense. 

The vocation of the Civil Engineer has always been in- 
vested with a dignity of its own. But it seems to me that 
of late years, in paying him the honor which is his just due, 
we are apt to fix a little too wide a gap between him and 
his humbler brother, the Surveyor. We give engineering 
the chief attention in our technical schools, but surveying 
we are wont to relegate to the Freshman class. Yet the 
profession of the Surveyor deals with one of the oldest and 
most fundamental facts of human society — the possession 
and inheritance of land. Fire, flood and earthquake wipe 
out the greatest works of the engineer, but the land con- 
tinueth forever. 

Curiously enough the Surveyor is isolated in his calling, 
and therein lie his responsibility and his temptations. The 
lawyer comes nearest to imderstanding the work, yet of 
the actual details of a survey most lawyers are woefully 
ignorant. The business man who can judge to a hair the 
fulfillment of a contract has no eye for the shortened line 
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or the shifted landmark. To the skilled accountant of the 
bank the traverse sheet is a closed book. Dishonesty in 
ordinary business life cannot long be hid and errors in 
accounts quickly come to light, but the false or faulty 
survey may pass unchallenged through the years, for few 
but the Surveyor himself are qualified to judge it. I 
maintain that in the hands of the Surveyor, to an excep- 
tional degree, lie the honor of the generations past and the 
welfare of the generations to come; in his keeping is the 
Doomsday Book of his community, and who shall know if 
he is false to his trust? Therefore I believe that to every 
Surveyor who values his honor and has a full sense of his 
duty the fear of error is a perpetual shadow that darkens 
the sunlight. 

Yet it seems to me that to a man of active mind and 
h^ ideals the profession is singularly suited; for to the 
reasonable certainty of a modest mcome must be added 
the intellectual satisfaction of problems solved, a sense of 
knowledge and power increasing with the years, the re- 
spect of the community, the consciousness of responsibOity 
met and work well done. It is a profession for men who 
believe that a man is measured by his work, not by his 
purse, and to such I commend it. 
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Holes on Pottery Clays iimo, *! 50 

Fairley, W., and Andre, Geo. J. Ventilation of Coal Mines. 

(Science Series No. 58.) i6mo, o 50 

Fairtteather, W. C. Foreign and Colonial Patent Laws . . .Svo, *3 oo 
Fanning, T. T. Hydraulic and Water-supply Engineering. 

Svo, '5 00 
Fauth, P. The Moon in Modern Astronomy. Trans, by J. 

McCabe Svo, *a 00 

taj, L W. The Coal-tar Colors 8v<^ '4 00 
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Fernbach, R. L. 61ti« snd GelatiDC Sto, *j oo 

Chemical Aspects of Silk Hsnnfactnre lamo, *i oo 

Fiichei, E. The Preparation of Organic Compounds. Trang. 

byltV, Stanford lamo, 'i 25 

Fiih, J. C. L. Lettering of Working Drawioft Oblong 80, i 00 

Fisher, H. K. C., and Darby, W. C. Submarine Cable Jetting. 

Svo, "3 » 

Fiske, Lieut B. A. Electricity in Theory and Practice 8to, 3 50 

Flaiaehmann, W. The Book of the Dairy. Trans, by C. M. 

Aikman 8to, 4 00 

Finning, J. A. The Alternate-current Transformer. Two 

Volumes 8vo, 

VoL L The Induction of Electric Currents. 'S 00 

VoL n. The Utilizatloa of Induced Currents *5 00 

Propagation of Electric Currenta Sro, '3 00 

Fleming, J, A. Centenary of the Electrical Current 8to, *o 50 

Electric Lamps and Electric Lighting Svo, '3 00 

Electric Laboratory Motes and Forms 4to, *5 00 

A Handbook for the Electrical Laboratory and Testing 

Room. Two Volumes 8vo, each, *$ 00 

Finery, H. The Calculus Without Limits or Inflnitesimals. 

Trans, by C. O. Hailloux (In Prat.) 

FlymiiP.J. FlowofWater. (Science Series Ho.S4.)..,i6mo, 030 

Hydraulic Tables. (Science Series Ho. 66.) i6mo, o $0 

Foley, n. British and Ameitcan Customary and Metric Keas- 

ures folio, '3 00 

Foster, H. A. Electrical Engineers' Pocket-book. (>SiztA 

Edition.) i2nio, leather, 5 00 

Engineering Valuation of Public DtUities Sro, 3 00* 

Foster, Gen. J, G. Submarine Blasting in Boston (Mais.) 

Harbor 4tO, 3 50 

Fowle, F. P. Overhead Transmission Line CroisingB ....lamo, *i 50 

The Solution of Alternating Current Problems. Sto {In Press.) 

Fos,W.G. Transition Cufre*. (SciencoSeriesNo. Tio.).i6mo, 05a 
Fox, W., and Thoma^ C. W. Practical Course in Mechanical 

Drawing nmo, t 35 

Foje, J. C. Chemical Problems. (Science Series Mo. 69.). i6mo, 50 

Handbook of HioeralcOT. (Science Series Ho. S6.). 

itimo, o so 
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FniaeiB,J.B. Lowell Hydraulic Experiments 4to, is oo 

Vreudemacher, P. W. Elactiical Mining Installatioiis. (Is- 

Btallation Honuals Series.) lamo, *i oo 

Vsiib, J. Altematmg Ciurent Design 8to, *a oo 

Fritscb, J. Mnnufactuie of Chemical Hantues. Trans, bj 

D. Grant 8to, '4 00 

Are, A. I. Civil Engineers' Pocket-book iimo, leaQier, (/n Press.) 

Fuller, G. W. Investigations into the Purification o( the Ohio 

Hiver 4to, "lo 00 

FamelI,J. Paints, Colors, Oils, and Varnishes 8vo, *! 00 

Gairdner, J. W. L Earthwork. 8vo (/n Preaa.) 

Gant.L.'W. Elements of Electric Traction 8to, *3 50 

Gaxfortli, W. E. Rules for Recovering Coal Uines after Explo- 
sions and Fires iimo, leather, i 50 

Gandard, J. Foundations. (Science Series No. 34.) i6mo, o 50 

Gear, H. B., and WiUiams, P. F. Electric Central Station Dis- 
tributing Systems lamg, *3 00 

Geerligs, H. C. P. Cane Sugar and Its Manufacture 8vo, '5 00 

Geikie, J. Structural and Field Geologj 8vo, '4 00 

Gerber, H. Analysis of Hilk, Condensed Hilk, and Infanta' 

Milk-Food 8vo, 1 25 

Gerhard, W. P. Sanitation, Water-supply and Sewage Disposal 

of Country Houses lamo, '2 00 

Gas Lightit^, (Science Series So. in.) i6mo, o so 

— — Household Wastes. (Science Series Ho. 97.) i6mo, o so 

House Drainage. (Science Series No. 63.) i6mo, o 50 

Sanitary Drainage of Buildings. (Science Series No. 93.) 

i6mo, o 50 

Gerhardi, C. W. H. Electricity Meters 8to, *4 oo 

fieschwind, L. Manufacture of Alum and Sulphates. Trans. 

by C. Salter 8to, *s 00 

Gibbs, W. B. Lighting by Acetylene i2mo, *i 50 

Physics of Solids and Fluids. (Carnegie Technical Schools 

Text-books.) *! so 

Gibson, A. H. Hydraulics and Its Application 8vo, '5 00 

Water Hammer in HydrauLc Pipe Lines iimo, '2 00 

Gilbreth, F. B. Motion Study. A Method for Increasing the 

Efficiency of the Workman tamo, *3 00 
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GUbreOi, F. B, Pilmer of Sdentiflc Hanmgemaal lamo, *i oo 

Gillmore, Gen. Q, A. Lines, Bydiraullc CtmentB and Hortari. 

8to, 4 00 

— Romdi, Streets, and PaTemenU lamo, a oo 

Golding, H. A. The Theta- Phi Diagram umo, *t aj 

Ooldichmidt, S. Alternating Current Commutator Hotot .870, *3 00 
Ooodchlld, W. Precious Stones. (Westminster Series.)... 8vo, 'a 00 

Goodeve, T, H. Textbook on the Steam-engine ramo, 3 oo 

Gore.G. BleGtrolytiG Separation of Metals 8to, *3 50 

Gould, E. 8. Arithmetic of the Steam-engine lamo, I 00 

Calculus. (Science Series No. iia.) r6mo, o 50 

High Hasonry Dams. (Science Series Ifo. 31.) i6mo, o 50 

Practical HydiostaticsftndHTdrostatia Formulas. (Science 

Series.) ....i6mo, o 50 

Grant, J. Brewing and Distilling. (Westminster Series.) 

8vo (IttPrtf.) 

Oratocap, L. P. A Popular Gnlde to Hlnertls. 8vo {InPnm.) 

Gray, J. Electrical Influence Machines i3mo, 1 00 

Marine Boiler Design iimo (/n Preu.) 

Greonhill, <!. Dynamics of Mechanical Flight 8to (/n Prew.) 

Greenwood, B. Classified Guide to Technical and Commercial 

Books 8vo, '3 00 

Gregorius, S. Mineral Waxes. Trans, by C. Salter ramo, *3 00 

Orlfflthi, A. B. A Treatise on Manures lamo, 3 00 

Dental Metallurgy 8vo, '3 go 

Gross, E. Hops 8m>, *4 50 

Grossman, J. Ammonia and its Compounds' lamo, *i 35 

Groth, L. A. Welding and Cutting Metals by Oases or Electric- 
ity Sto, *3 00 

Grover, P. Modern Gas and Oil Engines 6to, *3 00 

Gruner, A. Power-loom Weaving 8to, "3 00 

Gtlldner, Hugo. Intemal-Combustion Engines. Trans, by 

H. Diedrichs 4to, 'lo 00 

Gunther, C. O. Integration rimo, *r 35 

Gurden, R. L. Traverse Tables folio, half mor. *7 50 

Guy, A. E, Experiments on the Flexure of Beams 8vo, *t 35 



igtizedoy Google 



lo D. VAN N08TRAND COMPANY 8 SHORT-TITLE CATALOG 

Haenlg, A. EmeiT and di« EmeiT lodiwtiy 8to (/n Pre**.) 

Hainbach, R. Potterr Decoration. Trans, by C. Slater. lamo, *$ oo 

Hale, W. J. CalcuUtions of General ChemiBtry lamo, *i oo 

Hall,C. H. ChemistT? of Paints and Paint Vehicle! lamo, *a oo 

Hall, R. H. CoTernors and Governing Mechanism. iimo, *a 00 

Hall, W. S. Elements of the Diflerential and Integral Calcnlus 

Svo, •a as 

Descriptive Geometry Svo volume and 4to atlas, *3 50 

Haller, O. F.,andCuaaingham,E. T. TheTeslaCoil lamo, *i as 

Halsey, F. A. SLde Valve Gears lamo, i 30 

The Dm of the Slide Rule. (Science Series.) i6mo, o 50 

W<Km and Spiral Gearing. (Science Series.) i6mo, o 50 

Hamilton, W. G. Useful InformatioQ for Railway l[en..i6mo, I 00 
Hammer, W. J. Radium and Other Radioactive Substances, 

gvo, *i 00 

Hancock, H. Textbook of Mechanics and Hydrostatics Svo, I 50 

Hardy, E. Elementary Principles of Graphic Statics lamo, *i 50 

Harrison, W. B. The Mechanics' Tool-book. lamo, i 50 

Hart, J. W. External Plumbing Work Svo, *3 00 

Hints to Plumbers on Joint Wiping Svo, *3 00 

Principles of Hot Wafer Supply gvo, "3 00 

Sanitary Plumbing and Drainage Svo, '3 00 

Hatkins, C. H- The Galvanometer and Its Uses. i6mo, i so 

Hatt, J. A. H. The Colorist sqaare lamo, *i 50 

Hanabrand, B. Drying by Means of Air and Steam. Trans. 

byA.C. Wright lamo, "a 00 

Evaporating, Condensing and Cooling Apparatus. Trans. 

by A. C. Wright Svo, "5 oo 

Hauaner, A. Manufacture of Preserved Foods and Sweetmeats. 

Trans, by A. Morris and H. Robson Svo, *3 oo 

Hawke.W.H. Premier Cipher Telegraphic Code 4to, *5 oo 

100,000 Words Supplement to the Premier Code. ..... 410, *5 00 

Hawkesworth, f. Graphical Handbook for Reniforced Concrete 

Design 4to, 'a 50 

Hay, A. Alternating Currents Svo, *a 50 

Electrical Distributing networks and Distributing Lines. 

Svo, "3 so 

ContinnouB Current Engineering Svo, *a 50 

^ap, Hajw D. P. Electrical Appliances Svo, a oo 
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Hea.TJildei O. Electionicgnetlc Theory. Two Tolomea. 

8to, Mch, *5 oo 

HecfciR. C. H. Stsam Engine sod Turbine 8td, *5 oo 

StMin-Engine and Other Steam Uotors. Two VolumeB. 

VoL L Thermodjuuaics And the Mechanics Bto, *3 50 

VoL n. Form, Construction and Working Sto, *5 00 

Hotes on Elementary Einematics Sto, boardti 'l 00 

— —Graphics of Machine Forces 8vo, boards, 'i 00 

Hedges, K. Modern Lightning Conductors 8to, 3 00 

Heermann, P. Dyers' Materials. Trans, by A. C. Wright. 

lamo, *a 50 
Hellot, Macquer and D'ApUgny. Art of Dyeing Wool, Silk and 

Cotton Svo, *a 00 

Henrici,0. Skeleton Stroctures Sto, i 50 

Bering, D. W. Essentials of Physica for College Students. 

Sto, I 75 
Hennann, G, The Graphical Statics of Hechaninn. Trans. 

by A, P.Smith lamo, 3 00 

Herring-Shaw, A. Domestic Sanitation and Plumbing. Two 

Parts Sto, '5 00 

Elementary Science of Sanitation and Pltunbing. , . .Sto, *a 00 

Herzfeld, J. Testing of Yams and Textile Fabrics Sto, *3 50 

Hildebrandt, A. Airships, Past and Present Sto, *3 50 

Hildenbrand, B. W. Cable-Making. (Science Series No. 31.) 

i6mo, o 50 

HUdkh, H. Concise Blstoir of Chemistry rsmo, *i as 

Bm, J. W. The Pnriflcation of Public Water Supplies. Hew 

Edition {In Press.) 

Interpretation of Water Analysis (In Press.) 

Hlroi, I. Plate Girder Constmctlon. (Science Series Ho. 95.) 

t(mo, o so 

Ststically-Indetenninate Stresses lamo, •> 00 

Hirshfeld, C. F. Engineering Thermodynamics. (Science 

Series.) ilimo, o 50 

Hobart, H. M. Heavy Electrical Engineering. Sto, *4 50 

—~- Deriga <rf Statk Transformers Sto, *a 00 

Electricity Sto, '2 00 

Electric Trains. Sto, *a 50 

~— Electric Propulsion of Sh^ Sto, *a 00 



igtizedoy Google 



18 D. TAN NOSTHAND COMPANY'S SHORT-TITLE CATALOG 



Hobut, J. F. Hard SolderinEi Soft Soldeiine, and Brszing. 

umo, (InPreM.) 
EobiM, W. R. P. The Arithmetic of Electrical Heasurements 

umo, o 50 

HoS, J. n. Paint and Vemigh Facts and Formulas lamo, *i 50 

Bofi, Coni.W. B. The Avoidance of Collisions at Sea. i6mo, mor., o 75 

Hole, W. The Dlatribotion olGu 8vo, '7 50 

Hotley, A. L. Railway Practice folio, 11 00 

Holmes, A. B. The Electric Light Popularlj Explained. 

tamo, paper, o 50 

Hopkins, H. M. Experimental Electtochemistiy 8vo, *3 00 

Model Engines and Small Boats iimo, i as 

Hopkinson, J., Shoolbred, J. K., and Day, R. E. Dynamic 

Electricity. {Science Series No. 71.) i6mo, o 50 

Homer, J. Engineers' Turning 8to, "3 50 

Metal Turning izmo, i 50 

Toothed Gearing lamo, 2 as 

Houghton, C. E. TheElementsofHechanicsofHaterials.ramo, 'i 00 

HonUerigne, L. The Evolution of the Sciences 8vo, *2 00 

Howe, G. Mathematics for the Practical Han lamo, *i 35 

Howorth, J. Repairing and Riveting Glass, China and Earthen- 
ware 8vo, paper, 'o 50 

Hahbard, E. The Utilization of Wood-waste 8vo, *3 so 

Hubner, J. Bleachii^ and Dyeing of Vegetable and Fibrous 

Materials. (Outlines of Industrial Chemistiy.) , *{ln Press.) 
Hudson, O. F. Iron and Steel. (Outlines of Industrial 

Chemistry.) 8to (In Ptms.) 

Hnmber, W. Calculation of Strains in Girders. lamo, 2 50 

Humphreys, A. C. The Business Features of Engineering 

Practice 8vo, 'i 15 

Hunter, A. Bridge WoA ■. . . .8to (/n Press,) 

Hurst, G. E. Handbook of the Theory of Color. 8vo, *2 50 

Dictionary of Chemicals and Raw Products 8vo, *3 00 

LnbricatiDg Oils, Fats and Greases 8vo, '4 00 

— Soaps 8vo, 's 00 

Textile Soaps and Oils Svo, '2 50 

Hurst, E. E., and Lattey, R. T. Text-book of Physics Svo, *3 00 

Eutchinson, R. W., Jr. Long Distance Electric Power Trans- 
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Hntchinsoii, R. W., Jr., and IhlMug, H. C. Elecbicitj In 

IfiBlQg lamo (/n Prm.} 

Hutddmon, W. B, Patents and How to Hato Hoaey Out of 

Them lamo, i aj 

Button, W. S. Steam-boiler Conitnictlon 8vo, 6 oo 

Practical Bngineei'a Handbook 8to, 7 00 

Tlw Works' lIaiuE«T'B Handbook 8vo, 6 00 

Hjde, B. W. Skew Archei. (Sclenco Series Ho. 15.}.. . .[6mo, o 50 

Induction Coils. (Science Series Ho. 53.) i6mo, o 50 

Ingle, H. Manual of A^cultural Chemistry 8to, *3 00 

Innes, C. H. Problems in Machine Design lamo, *3 00 

Air Compressors and Blowing Engines. iimo, *3 00 

Centrifugal Pumps iimo, *2 00 

The Fan iimo, *a 00 

Isherwood, B. F. Engineering Precedents for Steun Hachinerj 

8vo, 3 so 

Ivatts, E. B. RaQway Management at Stations 8to, *a 50 

Jacob, A., and Gould, B. S. On the Designing and Construction 

of Storage ReterTOira. (Science Series No. 6.). .i6ma, 050 

Jamieson, A. Text Book on Steam and Steam Engines.. . .8to, 3 00 

Elementary Manual on Steam and the Steam Engine. lamo, I 50 

Jannettai, E. Guide to the Determination of Rocks. IVans. 

bjr G. W. Pljmpton izmo, i so 

Jehl, F. Manufacture of Carbons 8vo, *4 00 

Jennings, A. S. Commercial Paints and Painting. (West- 
minster Series.) 8vo (In Press.) 

Jennison, F. H. The Manufacture of Lake Pigments 8to, *3 oo 

JepBOn, O. Cams and the Principles of their Constructian. . .8vo *i $0 

——Mechanical Drawing 8to (In Prepc.- iitum.) 

Jockin, W. Arithmetic of the Gold and Silversmith iimo, *r 00 

Johnson, G. L. Photographic Optics and Color Photography ,8vo, *3 oo 
Johnson, J. B. Arc Lamps. (Installation Manuals Series.) 

lamo, *o 75 
Johnson, T. M. Ship Wiring and Fitting. (Installatbn 

Manuals Series) i6mo, *o 75 

Johnson, W. H. The Cultivation and Preparation of Para 

Rubber. 8vo, '3 00 
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Johnson, W. McA. The Hetallnrgr of Kickel (/n Preparation.) 

Johnston, J. F. W., and Cameron, C Elements of Agricultural 

ChBmiatry and Geology ismo, i 6q 

Joly, J. Radioacdiitf and Geology lamo, *3 oo 

Jones, H. C. Electrical Ilature of Hatter and RadioactiTity 

I3I1KI, *3 oo 

Jones, H. W. Testing Kaw Materials Used in Paint lanio, *3 oo 

Jones, L^ and Scard, F.I. Manufacture of Cane Sugar 8*0, *S oo 

Jordan, h. C. Practical Kailwaj Spiral . . . lamo, Leather *(/n Press.) 
Jojnson, F. H. Designing and Construction of Machine Gear- 
ing 8to, 3 oo 

JapttM,H.T.V. Siderology: The Science of lion. Sto, '$ oo 

Kansas City Bridge 4tOf 6 oo 

Kapp, G. Alternate Current Hachinerj. (Science Series So. 

96.) i6nio, o so 

Electric Transmission of Energy 131110, 3 50 

Eeim, A. W. Prevention of Dampness in Buildings 8vo, *3 00 

Keller, S. S. Mathematics for Engineering Students. 

i3mo, half leather, 

Algebra and Trigonometry, with a Chapter on Vectors. ... *i 75 

Special Algebra Edition 'i 00 

Plane and Solid Geometry *i 35 

Analytical Geometry and Calculus •» 00 

Eelsey, W. K. Continuous-current Dynamos and Motors. 

8to, '3 so 
Eemble, W. T., and nndeihill, C. R. The Periodic Law and the 

Hydrogen Spectrum Sto, paper, *o 50 

KempiJ.P. Handbook of Rocks 8*0, *i so 

Kendall, E. Twelve Figure Cipher Code 4to, '15 00 

Kennedy, A. B. W., and Thurston, R. H. Kinematics of 

Machinery. (Science Series No. 54.). . . .' i6mo, 50 

Kennedy, A. B. W., Unwin, W. C, and Idell, F. E. Compressed 

Air. (Science Series Ho. 106.) i6mo, o 50 

Kennedy, R. Modem Engines and Power Generators. Six 

Volumes 4to, 15 00 

Single Volumes each, 3 00 - 

• Electrical Installations. Five Volumes 4to, 15 00 

Sngla Volumes each, 3 50 
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Kenned;, R. Prindplea of Aeroplane ConstructiOD .... lamo, *i 50 

Flying HbcMqcb; Practice and DcBign. ijmo, *i 00 

Eennellj, A. E, Electro-djnamic Hachinery 8vo, i 50 

K«nt,W. Strength of Kiterials. (ScieiiceSeriesKi>.4i.).i6mo, o 30 

EwBhaw, J. B. C. Fuel, Water and Gas Analysis 8vo, *2 50 

Electrometallurgy. {Weatminstei Series.) 8vo, 'i 00 

The Electric Furnace in Iron and Steel Production., umo, *i 50 

Kinzbrunner, C. Alternate Current Windings. 8to, *i 50 

Continuous Current Armatures Svo, 'i 50 

Testing of Alternating Current Hacbines Svo, *i 00 

Kirkaldy, W. G. David Kirkaldy's System of Mechanical 

Testing 4to, 10 00 

Eirkbride, J. Engraving for niustraHon Svo, "i SO 

KirkwDOd, J. P. Filtration of River Waters. :. .410, 7 50 

Klein, J. F. Design of a Higb speed Steam-engine 8vo, *S 00 

Physical Significance of Entropy Svo, 'i 50 

Kleinhans, F. B. Boiler Construction Svo, 3 00 

Knight, R.-Adin. A. H. Modem Seamanship. Sro, *7 50 

Half Hot. *9 00 

Kdos, W. F. Logarithm Tables {In Preparatum.) 

Enott, C. G., and Hackay, J. S. Practical Mathematics. . .Svo, 3 00 

Eoester, F. Steam-Electric Power Plants 4to, *s 00 

Hydroelectric Developments and Engineering .4to, *$ 00 

KoUer, T. The Utiliiation of Waste Product* Svo, *$ 50 

Cosmetics Svo, *i 50 

Kretchmar, K. Tarn and Waip Kzing. Svo, '4 otf 

Lambert, T, Lead and its Compounds Svo, *3 SO 

Bone Products and Manures Svo, *i 00 

Lambom, L. L. Cottonseed Prodncts.. Svo, *3 00 

~- — Modern Soaps, Candles, and G^certn Svo, *7 50 

Lamprecht, R. Recovery Work After Pit Fires. Trans, by 

C. Salter Svo, '4 00 

Lanchester, F. W. Aerial Flight Two Volumes. Svo. 

VoL I. Aerodynamics *6 00 

VoL n. Aerodonetics •* 00 

Lamer, G.T. Principlet of Alternating Currents ramo, *r 33 

Larrabee, C. S. Cipher and Secret Lettei and Telegraphic 

Code i6mo, o 60 
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L« Rne, B. F. Swing Bridges. (Science Series No. 107.) . i6ino, 
LaBMr-Cohn, Dr. Modern Scientific ChemiBtry. Trans, by H. 

M. Pattison Uuii lamo, 

Latimer, L. H., Field, C. J., aad HoweU, J. W. Incandescent 

Electric Lighting. (Science Series No. 57.) i6mi>, 

Latta, M. N. Haodl>ool[ of American Gas-Engineering Practice. 

8vo, 

American Producer Gas Practice . , 4to, 

Leask, A. R. Breakdowns at Sea iimo, 

Refrigerating Machinery izmo, 

Lecl^, S. T. S. " Wrinkles " in Practical navigation Svo, 

Le Doui, H. Ice-Haking Machines. (Science Series Do. 46.) 

L«eds, C. C. Mechanical Drawing for Trade Schools, oblong, 4to, 

High School Edition 

Machinery Trades Edition 

Leffne, L. Architectural Pottery. Trans, by H. E. Bird and 
,,4to. 



Lehner, S. Ink Manufacture. Trans, by A. Morris and H. 

Robson 8vo, 

LemstTom, S. Electricity in Agriculture and Horticulture. .Svo, 
Le Van, W. B. Steam-Bngine Indicator (Science Series So. 

78.) i6mo, 

Lewes, V. B. Liquid and Gaseous Fuels. (Westminster Series.) 

8vo, 

Lewis, L. P. Railway Signal Engineering 

Lieber, B. F. Lleber's Standard Telegraphic Code 

CodcL German Edition Svo, 

Spanish Edition Svo, 

French Edition 8vo, 

Terminal Indei 

— - — Lieber's Appendix folio, 

Handy Tables 4to, 

Bankers and Stockbrokers' Code and Merchants end 

Shippers' Blank Tables Svo, 

' — - 100,000,000 Combination Code 

. Engineering Code 

Livermore, V. P., and Williams, J. How to E 
petent Kotorman 



o so 
'4 50 
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LiTiagstone, R. DMign «ad Coiutructioa of Commutaton. 

8vo, 'a 25 
Lobben, P. MftcbinlBta' and Dr&ftimBn's Handbook ...... 8to, 3 50 

Locke, A. G. and C. G. Manufacture of Sulphuric Acid ■ . . . .Sto, 10 00 

Lockwood, T. D. Electiicit;, HagnetiBm, and Electro-teleg- 
raphy 8vo, I 50 

K«ctricaJ Heasnremeiit uid Qie GBlTanometer .... ismo, o 75 

Lodge, O. J. Elementary HeclianicB iimo, t 50 

SigoaUing Across Space without Wires 8»o, 'a 00 

Loew«DBt«in, L. C, and Crlesej, C. P. Centrifugal Pumpi . 8to, '4 30 

Lord, R. T. Decorative and Fancy Fabrics Svo, *3 50 

Loring, A. E. A Handbook of the ElectromagDetic Telegraph. 

(Science Series No. 39) i6mo, o 50 

Ltibacheit B. J. Perfective (In Pteis.) 

Lucke, C. E. Gas Engine Design 8vo, *3 00 

Power Plants: their Dedgn^ Efficiency, and Power Cotrts. 

3 vols (In Preparation.) 

Lunge, G. Coal-tar Ammonia. Two Volomes 8vo, ^13 00 

Manufacture of Sulphuric Acid and AlkalL Three Volumes 

8vo, 

VoL I. Sulphuric Acid. In two parts *i3 00 

VoL n. Salt Cake, Hydrochloric Acid and Leblanc Soda. 

In two parts 'iS 00 

Vol. nL Ammonia Soda *io 00 

VoL IV. Electrolytic H«ttiods (InPrtti.) 

Technical Chemists' Handbook iimo, leather, *3 so 

Lunge, 0. Technical Methods of Chemical Analyris. Trans. 
by C. A. Keane. In collaboration with the corps of 
gpecialista. 

VoL L IntwopartB 8vo, 'ij 00 

VoL n. In two parts 8vo, *iS 00 

VoL m (In Preporation.) 

Lupton, A., Parr, G. D. A., and Perkin, H. Electricity as Apphed 

to Mining Svo, *4 50 

Loquer, L. M. Minerals in Rock Sections Svo, *i 30 

Macewen, H. A. Food Inspection Svo, *2 50 

Mackenzie, If. F. Notes on Irrigation Works Svo, *a jO 

MacUe, J. How to Make a Woolen MiU Pay Svo, *i do 
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Hackrow, C. naval Architect's and Shipbuilder's Pocket- 
book 1 6nio, leather, 5 oo 

Hagoire, Wm. R. Dometflc Sanitary Drainage and Plnmbing 

Bvo, 4 oo 
HaDet, A. Compound Engines. Trans, by R. R. BueL 

(Science Series No. lo.) i6mo, 

Hansfleld, A. N. Electro-magnets. (Science Series Ko. 64) 

i6mo, o so 
Marks, E. C. R. Constructioa of Cranes and Lifting Haclunerj 

lamo, *i 50 

Construction and WwUng of Pumps tamo, *i 50 

Manufacture of Iron and Steel Tubes lamo, *i 00 

Mechanical Engineering Materials lamo, *i 00 

Harks, G. C. Hydraulic Power Engineering 8vo, 3 50 

InventiODB, Patents and Designs ■ lamo, *I 00 

Harlow, T. G. Drying Machinery and Practice 8vo, *s 00 

Harsh, C. F. Concise Treatise on Reinforced Concrete.. . .8vo, *2 50 

Rrinforced Concrete Compression Hembei Diagram. 1 30 

Harab, C. F., and Dunn, W. Reinforced Concrete 4to, *5 00 

Hanual of Reinforced Concrete and Concrete Block Con- 
struction i6mo, mor., *i 50 

Harshall, VJ., and Sankey, H. R. GaaBnglaeB. (WestmtnBter 

Series.) Svo, "a 00 

Martin, G. Trinmi^is and Wonders of Modem Chemistry. 

Martin, H. Reinfarced Concrete (/n Presa.) 

Maade, W. W., and Undeihill, C. R. Wireless Telegraphy and 

Telephony iimo, *i 00 

Matheson, D. Australian Saw-Hiller's [.(« and Timber Ready 

Reckoner lamo, leather, i so 

Hathot, R. £, Internal Combustion Engines gvo, *6 00 

Maurice, W, Electric Blasting Apparatus andExplodves ..Sto, *3 SO 

Shot Firer's Guide .8to, 'i SO 

Harwell, J. C. Matter and Motion. (Science Series So. 36.) 

i6mo, o 50 
Maxwell, W. H., and Brown, J. T. Encyclopedia of Huniclpal 

and Sanitary Engineering 4to, *is 00 

Mayer, A. M. Lecture Notes on Pbyucs. 8ro, 3 00 

dIcCallough, R. S. Hechanical Theory of Heat 8to, 3 5o 

Hclntosh, J. G. Technology of Sugar 8vo, *4 So 
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VoL L Oil CmsUng, ReOnlng and BoillQg *3 50 

VoLn. VuniBh MaterialB and Ofl Varaisb Haking *4 00 

VoL m. Spirit Varnishes and Materials *4 50 

McKoight, J. D., and Brown, A. W. Marine Multitubular 

Boilers *i 50 

HcHaster, J. B. Bridge and Tunnel Centres. (Science Series 

Ho. 30.) i6mo, o 50 

McMache'n, F. L. Tests toi Ores, Minerals and Metals. . . latuo, *i 00 

McBeill, B. McHeiU'B Code 8vo, '6 00 

HcPherson, J. A. Water-works Distribution 8vo, a 50 

Melick, C W. Dairy Laboratory Guide lamo, *i as 

Merck, B. Chemical Reagents; Their Purity and Tests 8to, *i 50 

MorittiWm.H. FieldTestingfor Go]dandSilTer.i6mo,leBther, i 50 

Heaser, W. A. Railway Peimanent Way 8to {/n Preu.) 

Meyer, J. G. A., and Pecker, C G. Mechanical Drawing and 

Machine Design 4to, 5 00 

Michell, S. Mine Drainage 8to, to oo 

Mlerziiukl, S. Waterproofing of Fabrics. Trans, by A. Morris 

and H. Bobson Svo, *i 50 

Miller,E.H. Qnantilatlve Analysis for Mining Bngineen. .3to, '150 
Miller, O. A, Determinants. (Science Series Ho. ros-). .i6mo, 

Milroy, M. E. W. Home Lace -making lamo, *i 00 

Minlfla, W. Mechanical Drawing Sto, '4 00 

Mitchell, C. A., and Prideaui, R. M. Fibres Used in Textile and 

Allied Industries 8to, '3 00 

Modem Meteorology i2mo, i so 

Monckton, C. C. F. Radiotelegiaphy. (Westminster Series.) 

8to, 'a 00 
Honteverde, R. D. Vest Pocket Glossary of English-Spanish, 

Spanish-English Technical Temu 64mo, leather, *r 00 

Moore, E. C. S. New Tables for the Complete Solution of 

Ganguillet and Sutter's Formula 8vo, *s 00 

Horecroft, J. H., and Hdue, F. W. Testing Electrical Ma- 
chinery 8vo, *i 50 

Horeing, C. A., and Heal, T. New General and Mining Tele- 
graph Code 8to, '5 00 
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Hocgan, A. P. Wireless Telegraph ConstrtictiOD for Amateun. 

lamo, '1 so 

Moms, A. J. The Characters of Crystals , 8to, *i oo 

Moses, A. J., and Parsons, C. I. Elements of Mineralogy. .8vo, *3 50 
Mots, S. A. ElomentB of Gas Engine Design. (Science 

Series.) i6mo, o 50 

The Lay-out of Corliss Valve Gears. (SctenceSeriee).i6mo, o 50 

HtiUord, A. C. Boundaries and Landmarks (Jn Preat.) 

Mullin, J. P. Modern Moulding and Pattern-making iimo, a 50 

Munby, A. E. Chemistry and Physics of Building Materials. 

(WeBtminater Series.) 8vo, *t oo 

Hurplqr, J. G. Practical Mining i6mo, i 00 

Murray, J. A. Soils and Manures. (Westminster Series. ).8to, *2 00 

Haquet, A. Legal Chemistry i2mo, 3 00 

Hasmith, J. The Student's Cotton Spinning gvo, 3 oo 

Recent Cotton Mill Constmction iimo, a 00 

Neave, G. B., and Heilbrcm, L M. Identification of Organic 

CompotindB lamo, *i 25 

HeilBon, K. M. Aeroplane Patents 870, *i 00 

Nerz, F. Searchlights. Trans, by C. Kodgers Svo, '300 

Hesbit, A. F. Electricity and Magnetism (In Preparation.) 

Heuberger, H., and Roalhat, H. Technology of Petroleum. 

Trans, by J. G. Mcintosh Svo, *to 00 

Hewall, }. W. Drawing, Sizing and Catting Bevel-gears.. Svo, t so 

Hicol, G. Ship Construction and Calculations. Svo, *4 so 

Nipher, F. E. Theory of Magnetic Measurements. ismo, i 00 

Risbet, H. Grammar of Textile Design Svo, *3 00 

Nolan, H. The Telescope. (Science Series No. 51.) i6mo, o 50 

HoU, A. How to Wire Buildings iimo, r so 

Nugent, E. Treatise on Optics lamo, i 50 

O'Connor, B. The Gas Engineer's Pocketbook. . . iimo, leather, 3 50 

— — Petrol Air Gas lamo, *o 75 

Ohm, G. S., and Lockwood, T. D. Galvanic Circuit. Trans, by 

William Francis. (Science Series No. loa.). . . . i6mo, 50 

OIsen,J.C. TeitbookoiQuantitativeChemicalAnaly^a..8vo, '4 00 
Olsson, A. Motor Control, in Turret Turning and Gun Elevating. 

(D. S. Navy Electrical Series, No. i.) . . . . lamo, paper, *o 50 



igtizedoy Google 



•3 » 


•S 00 


Tso 


•3 00 


•4 50 


•3 oo 


•7 SO 



D, VAN NOSIHAND OOUF ant's aHORT TITLE 'CATAXOO 27 

Oodin, H. A. Standard Pol;phaae A^iaratiii and Syitemi . . 8n>, *3 oo 

Palai, A. Industrial Photometry. Trans, by G, W. Patterwm, 

Jr 8to, *4 oo 

Pamelj, C. Colliery Manager'B Handbook 8to, *io oo 

Pair, G. D. A. Electrical Engineering MeaBUiing InBtniments. 

8vo, 
Parry, E. J. Cliemistry of Essential Oils and Artificial Per- 
fumes 8vo, 

Toods and Drags. Two Volumes Sro, 

Vol. I. Chemical and Hicroscopical AnalyaiB at Food 

and Drucs 

Vol. Q. Sole of Food and Dmes Acta 

Pany.E. J.,andCoste, J.B. Chemistry of Pigments 8vo, 

PaiTy,I~A. Kisk and Dftngers of Various Occupationa 8vo, 

Pai^iiui, H. F., and Hobort, H. H. Aimatore Windings 4to, 

Electric Railway Engineering 4to, *io OQ 

ParahaU, E. F., and Parry, E. Electrical Equipment of Tram- 
ways (/« Prttt.) 

Parsons, S. J. Halleabla Cast Iron gvo, •* 5« 

Partiiigton, J. R. Higher Hatli«Datics for Chemical Stndents 

lamo, *3 00 
Pasamore, A. C. Technical Terms Used in Architecture . . .8to, *3 50 

Paterson, G. W. t. Wiring Calculations lamo, 'a oo 

Patterson, D. The Color Printing of Carpel Yarns 8vo, '3 SO 

— — Color Matching on Teitiles 8to, *3 00 

— — The Science of Color Mixing 8vo, *3 00 

Paulding, C. P. Condensation of Steam in Covered and Bare 

Pipes 8t( 

Paulding. C. P. Tranamission of Heat through Cold-stomge 

Insulation iimt 

Payne, D. W. Iron Founders' Handbook (Jn i 

Peddie, R. A. Engineering and Metallurgical Books.. .lamo, 

Peirce, B. System of Analytic Hechanics 4to, 

Pendred, V. The Railway Locomotive. (Westminster Series.) 

8vo, 
Perkin, F. H. Practical Method of Inorganic Chemistry . . iimo, 

Perrigo, O. E. Change Gear Devices 

Perrine, F. A. C. Conductors for Electrical Distribution. . 
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Pen?, J. Applied Hech&nics 870, 'x 50 

Petit, G. White Lead and Zinc White Punts 8vo, "i 50 

Petit, R. How to BuOd an Aeroplane. Trans, bjr T. O'B. 

Hubbard, and J. H. Ledeboer 8vo, *i 50 

Pettit, Lieut. J. S. Graphic Processes. (Science Series Ho. 76.) 

i6niO, o 50 
Philbrick, P. H. Beams and Girders. (Science Series Ho. 88.) 

Phillips, J. EngiaeeTing Chemistry 8vo, *4 50 

Gold Assaying 8vo, *2 50 

Dangerous Goods 8vo, 3 50 

Pliiii, J. Seven Follies of Science lamo, *i 25 

Pickworth, C. N. The Indicator Handbook. ' Two Volumes 

Logarithms for Beginners ismo, boards, o 50 

The Slide Hule lamo, 1.00 

Plattner's Kanual of Blow^pe Analysis. Eighth Edition, re- 
used. Trans, by H. B. Cornwall .... .8to, *4 00 

Plympton,G.W. The Aneroid Barometer. (ScienceSeiies.).i6mo, go 
-— How to become an Engineer. (Science Series Ho. 100.) 

i6mo, o so 
Plympton, G. W. Van Hoatrand's Table Book. (Science Series 

Bo. 104.) i6mo, _o so 

Pochet, H. L. Steam Injectors. Translated from the French. 

(Science Series Ho. ig.) i6mo, o 50 

Pocket LogaritimiB to Four Places. (Science Series.) i6mo, o 50 

Polleyn, F. Dressings and Finishings for Textile Fabrics . 870, *3 00 

Pope, F. L. Modem Practice of the Electric Telegraph. . . . 8vo, i 50 
Popplewell, W. C. Elementary Treatise on Heat and Heat 

Engines lamo, *3 00 

Preveiition of Smoke Svo, '3 50 

Strength of Minerals 8vo,' *i 75 

Porter,J.R. Helicopter Flying Machines nmo, i 35 

Potter, T. Concrete Svo, '3 00 

Potts, H. E. Chemistry of Qie Rubber Industry. (Ontlines of 

Physical Chemistry.) Svo, *z 00 

Practical Compounding of CHls, Tallow and Grease 8vo, '3 so 

Practical Iron Founding lamo, i 50 
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Pratt, K. Boner Draiight lamo, *i 35 

Pray, T., Jr. Twenty Years with the Indicator 8vo, 3 50 

Steam Tables and Engine Constant Sto, > 00 

Calorimeter Tables 8to, i 00 

Pr«ece, W, H. Electric Lamps {/n Prea.) 

PcBlini, C. Earth and Hock Excavation 8to, "3 00 

— Dredges and Dredging Bvo, *3 00 

Graphical Determination of Earth Slopes 8vo, *? 00 

Tunneling Sto, *3 00 

Prescott, A. B. Organic Analysis 8vo, 5 00 

Prescott, A. B., and Johnson, 0. C. QoantitatiTe Chemical 

Analysis 8to, '3 50 

Prescott, A. B., and Sullivan, E. C. First Book in QualitatiTe 

Chemistry iimo, 'i 50 

Prideanz, B. B. R. ftoblems in Physical Chemistry 8vo, *3 00 

Pritchard, O. O. The Manufacture of Electric- light Carbons. 

Svo, paper, *o 60 
Pnllen, W. W. F. Application of Graphic Methods to the Design 

of Structures izmo, *3 50 

Injectors: Theory, Construction and Worldng izmo, *i 50 

Pulsifer, W. H. Rotes for a History of Lead Sto, 4 00 

Purchase, W. R. Masonry iimo, *3 00 

Putsch, A. Gas and Coal-dust Firing 8to, '3 00 

Pynclion, T. R. Introduction to Chemical Physics 8to, 3 oo 

Rafter, G. W. Mocbanics of Ventilation. (Science Series ITo. 

33-) i6mo, o so 

Potable Water. (Science Series Ho. 103.) i6mo, o 50 

Treatment of Septic Sewage. (Science Series.) i6mo, o so 

Rafter, G. W., and Baker, H. II. Sewage Disposal In the United 

States 4to, '6 00 

Ralkes, H. P. Sewage Disposal Works Svo, *4 00 

Railway ShopUp-to-Date.'. 4to, i 00 

Ramp, H. M. Foundry Practice (In Preta.) 

Randall, P. M. Quartz Operator's Handbook 1 2mo, 1 00 

Randall, P. Enamels and Enamelling 8to, *4 00 

Ranldne, W. J. M. Applied Mechanics 8vo, 5 00 

Civil Engineering 8to, 6 50 

Machinery and HiUwork 8to, 5 00 
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Rankine, W. J. H. Th« Ste«n-eDglne uid Other Prim* 

Movtxu 8vo, 5 00 

Useful Rules sod Tables 870, 4 00 

Renkme, W. J. H., and Bomber, E. F. A Hechauical Text- 
book 8vo, 3 50 

Raphael, F. C. Localization of Faults in Electric Light and 

Power Mains 8to, '3 00 

Raach, B. Electric Arc Trans, by K. Tomberg (In Press.) 

Rathbone, R. L. B. Simple Jewellery ,8vo, 'a 00 

Rateau, A. Flow of Steam through flozdes and OiificeB. 

Trans, bjr H. B. Brjdon 8vo, 'i 50 

RaUBenbeiger, F. The Theory of the Recoil of Guns . . 8vo, *4 50 

Rautenstrauch, W. Holes on the Elements of Machine Design, 

8vo, boards, *t 50 
Bautenttraach, W., and WilUaniB, J. T, Machine Drafting and 
Empirical Design. 

Part L Machine Drafting Sto, *i 35 

Part n. Empirical Design (In Preparation.) 

Raymond,E.B. Aiternatii^ Current Engineering izmo, *i 50 

Rayner, H. Silk Throwing and Waste Silk Sjrinning Sto, *2 50 

Recipes for the Color, Paint, Varnish, Oil, Soap and Drysaltery 

Trades 8vo, '3 50 

Recipes for Flint Glass Making rimo, *4 50 

Redfein, J. B. Bells, Telephones. (Installation Manuals 

Series.) i6mo (In P«as.) 

Redwood, B. Petroleum. (Science Series So. 92.) t6mo, o 50 

Reed's Engineers' Handbook. 8vo, ■$ 00 

Key to the Nineteenth Edition of Reed's Engineers' Hand- 
book 8to, "3 00 

Reed's Useful Hints to Ses-going Enghieers rimo, i 50 

Marine Boilers iimo, 3 00 

Seinhardt, C. W. Lettering for Draftsmen, Engineers, and 

Stadents oblong 4to, boards, i 00 

The Technic of Mechanical Drafting., oblong 410, boards, 'r 00 

Reiser, F. Hardening and' Tempering of Steel. Traits, by A. 

Morris and H. Robson i2mo, *3 50 

Reiser, K. Faults in the Manufacture of Woolen Goods. Trans. 

by A. Morris and H. Robson Sto, *3 50 

. .^^ Spinning and Wea^ng Calculations Sto, *5 00 



igtizedoy Google 



D. VAN NOBTHAND COMPANY'S SHOKT-TITLE CATALOG 31 

Rtawick, W. 6. Harble and Marble Working 8to, 5 oo 

Reynolds, O., and Idell, F. E. Triple Expansion Engines. 

(Science Series No. gg.) i6nio, o 50 

Rbesd, O. F. Simple Structural Woodwork iimo, 'i 00 

Rbead, 6. W. Britisl) Pottery Marks Svo, *3 00 

Rice, J. H., and Johnson, W. W. A Hew Method of Obtaining 

the DiSerentiat of Functions ismo, o 50 

Richards, W. A. and North, H. B. Hanwd of Cement Testiiv 

(In Ptbk.) 

Richardson, J. The Modem Steam Engine Svo, *j 50 

Richardson, S. S. Magnetism and Electricity lamo, *3 00 

Rideal, S. Glue and Glue Testing Sto, % 00 

Rings, F. Concrete in Theory and Practice i2mo, *2 50 

Ripper, W. Course of Instmction in Machine Drawing. . . folio, *6 00 
Roberts, F. C. Figure of the Earth. (Science Series Ho. 79.) 

i6mo, o 50 

Roberts, J., Jr. Laboratory Work in Electrical Enj^neering. Svo, *i 00 

Robertson, L. S. Water-tube Boilers Svo, 3 oa 

Robinson, J. B. Architectural Composition Svo, *3 50 

Robinson, S. W. Practical Treatise on the Teeth of Wheels. 

(Science Series Do. 34.) i6mo, o So 

Railroad Economics. (Science Series Ho. SqO i6mo, o 50 

Wrought Iron Bridge Members. (Science Series No. 60.) 

i6mo, o 50 

Robaon, J. H, Machine Drawing and Sketching Svo, *i 50 

Roeblii^, J. A. Long and Short Span Railway Bridges. . folio, is ^>o 

Rogers, A. ALaboratory Guide of Industrial Chemistry, .ismo, *i so 

Rogers, A., and Anbert, A. B. Industrial Chemistry Svo, *5 00 

Rogers, F. Magnetism of Iron Vessels. (Science Series No, 30.) 

i6mo, o 50 
Rohland, P. Colloidal and its C^ttUoldal State of Hatter. 

TVans. by W. J. Britland and H. E. Potts lamo, *i 35 

R<dlins, W. Notes on X-Light Svo, s 00 

R(rfllnson,C. Alphabets Obhmgiamo, (/n Pre«8.) 

Rose, J. The Pattern-makers' Assistant Svo, 2 50 

Key to Engines and Engine-running. lamo, 3 50 

Rose,T.K. The Precious Hetals. (Westminster Series.).. Svo, *3 00 

Rosenhoin, W. Glass Manufactnre. (Westminster Series.). .Svo, *a 00 

Rom, W. A. Blowp^ in Chemistry and Metallurgy. . . i2mo, *i 00 
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Roniter, J. T. Steam Engines. (Westminater Series.) &m (In Prett,) 

PuinpB and Pumping Hactunery. (Westminster Secies.) 

8to (In Presi.) 

Roth. Physicsl Chemistry 8vo, *i oo 

RouUllon, L. The Economics of Manual Training 8vo, i oo 

Rowan, F. J. Practical PhjsicB of the Modern Steam-boiler .8to, 7 50 
Rowan, F. J-, and Idell, F. E. Boiler Incrustation and Corro- 
sion. (Science Series No. 27.) iGmo, o 50 

Roxburgh, W. General Foundry Practice 8¥0, '3 50 

Rubmer, E. Wireless Telephony. Trans, by J. Erskine- 

Huiray 8vo, '3 go 

Russell, A. Theory of Electric Cables and Networks 8vo, *3 00 

Sabine,R.HiBtor;andPTOgressof the ElectricT«legrapb.izmo, i 15 

Saeltzer, A. Treatise on Acoustics ramo, i 00 

Salomons, B. Electric Light Installations. lamo. 

VoL I. The Management of Accumulators 3 50 

Electric Light Installations, lamo. 

VoL n. Apparatus 3 35 

Vol. m. Applications i 50 

Sanford, P. G. Nitto-eiplosives 8vo, '4 00 

Saunders, C. H. Handbook of Practical Mechanics i6mo, i 00 

leather, i 15 

Saunnier, C. Watchmaker's Handbook ismo, 3 00 

Sayers, H. H. Brakes for Tram Can 8to, *i 35 

Scheele, C. W. Chemical Esaoys .8to, "a 00 

Schellen, H. Magneto-electric and Dynamo-electric HacUnes 

8to, s 00 

Scherer, R. Casein. Trans, by C. Salter Sto, *3 00 

Schidrowitz, P. Rubber, Its Production and Ubm 8to, 's 00 

Schmall, C. S. First Course in Analytic Geometry, Plane and 

Solid lamo, half leather, *i 75 

Scbmall, C. n., and Schack, S. M. Elements of Plane Geometry 

lamo, *t 35 

Scbmeer, L. Flow of Water Sto, '3 00 

Schumann, F. A Manual of Heating and Ventilation. 

umo, leather, i 50 

Schwartz, E. E. L. Causal Geology 8vo, *3 50 

Schwelzer, V., Distillation of Resins 8vo, *3 50 
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Scott, W. W. Qtulitative Chemical AnalTsig. A Labontory 

Msnual 8vo "i 50 

Scribner, J. M. Engineers' and Mechanics' Companion. 

i6mo, leather, i 50 

Searle, A, B. Modem BrickmaUag 8vo, *5 00 

Searle, G. H. " Sumneia' Method." Condensed and Improved. 

(Science Series No. 124.) 8vo. o 50 

Seaton, A. E. Manual of Marine Engineering 8vo, 6 00 

Seaton, A. E., and Rounthwaite, H. M. Pochet-book of Marine 

Engineering i6mo, leather, 3 00 

Seelignmnn, T., Torrilhon, G. L., and Falconnet, H. India 

Rubber and Gutta Percha. Trans, by J. G. Hclntosh 

Svo, '5 00 

Seidell, A. SolnbtUtieB of Inorganic and Organic SnbstancCB. Svo, ^300 

Sellew, W. H. Steel Rails 4X0 {In Press.) 

Senter, G, Outlines of Physical Chemistry iimo, *1 75 

■ ■ Textbook of Inorganic Chemistry lamo, *t 75 

Sever, G. F. Electric Engineering Experiments .... Svo, boards, * i 00 
Sever, G. F., and Townsend, F. Laboratory and Factory Tests 

in Electrical Engineering Svo, *3 50 

Sewall, C. H. Wireless Telegraphy Svo, *3 00 

■ LesBOns in Telegraphy i2mo, 'i 00 

Sewell, T. Elements of Electrical Engineering Svo, *3 00 

The Construction of Dynamos Svo, '3 00 

Sexton, A. H. Fuel and Refractory Materials iimo, *3 50 

Chemistry of the Materials of Engineering. limo, *2 50 

Alloys {Mon- Ferrous) Svo, '3 00 

The Metallurgy of Iron and Steel Svo, *6 50 

Seymour,A. Practical Lithography Svo, 'ass 

Modem Printing Inks Svo, 'a 00 

Shaw, H. S. B. Heclianical Integrators. (Science Series Ho. 

83.) i6mo, o 50 

Sliaw,P.E. Course of Practical Magnetism and Electricity. Svo, *i oo 

Shaw, S, History of the Staffordshire Potteries Svo, '3 00 

ChemistryofCompoundBDaedinPorceUinMannfacture.Svo, '5 00 

Shaw, W. N. Forecasting Weather Svo, '3 50 

Sheldon, S., and Hansmann, E. Direct Current Machines. .8vo, *2 50 

Alternating-current Machines Svo, 'a 50 

Electric Traction and TransmlsBion Engineering Svo, *3 50 
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Sheniff, F. F. Oil Hnchaiits' Hanuol izmo, *3 50 

Shields, J. E. Notes on Engineering Construction lamo, i 50 

Shock, W. H. Steam Boileis 4to, half mor., 15 00 

Shreve, S. H. Strength of Biidges and Roofs Svo, 3 50 

Shunfc, W. F, The Field Engineer izmo, mor-, a 50 

Simmons, W. H., and Appleton, H. A. Handbook of Soap 

Manufacture Svo, '3 00 

Simmons, W. H., and Mitchell, C.A. Edible Fats and Oils. *3 00 

Svo, *3 00 

Simms, F. W. The Principles and Practice of Leveling Svo, > 50 

Practical Tunneling Svo, 7 50 

Simpson, G. The Kaval Constructor i2mo, mor., *5 00 

Simpson, W. FoundatiDnB 8to {In PreM.) 

Sindair, A. Development of the Locomotive Engine. 

Svo, half leather, s 00 

Twentieth Centnry Locomotive Svo, half leather, 5 00 

Slndall, K. W. Manufacture of Paper. (Westminster Series.) 

Sloane, T, O'C. Elementarj Electrical Calculations iimo, *i 00 

Smi&, C. A. M. Handbook of Testing. Vol.1. Materials.. *] 50 
Smift, C. A. M., and Warren, A. G. New Steam Tables. Svo, 

Smith, C. F, Practical Alternating Currents and Testing. .Svo, *z go 

— — ' Practical Testing of Dynamos and Motors Svo, *a 00 

Smith, F. E. Handbook of General Instruction for Hechanlcs. 

i2|uo, I 50 

Smith, J. C. Manufacture of Paint Svo, *3 00 

Smith, R. H. Principles of Machine Work lamo, *3 00 

Elements of Machine Work lamo, *3 00 

Smith, W. Chemistry of Hat Manufacturing rimo, '3 00 

Snell, A T. Electric Motive Power Svo, *4 00 

Snow, W. G. Pocketbook of Steam Heating and Ventilation. 

(/n Press.) 
Snow, W. G., and Nolan, T. Ventilation of Buildings. (Science 

Series No. 5.) t6mo, o 50 

Soddy, F. Radioactivity Svo, '3 00 

Solomon, M. Electric Lamps. (Westminster Series.) Svo, *3 00 

Sothern, J. W. The Marine Steam Turbine Svo, '5 00 

Sontbcombe, J. E. Paints, Oils, and Varnishes. (Outlines of 

Industrial Chemistry.) Svo (.In Presa.) 
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Sozhlet, D. H. Dyeing and Staining Marble. Trans, by A. 

HorriB and H. Robaon 3to, *a 30 

Spang, H. W. A Practical Treatise on Lightnine Protection. 

i2nio, I 00 
Spaogenburg, L. Fatigue □[ Metals. Tran^ted by S. H. 

Shreve. (Science Series Ho. 33.) 16010, o 50 

Specht, G. J., Hardy, A. S., McHastei, J. B., and Walling. Topo- 

graphicai Surveying. (Science Series No. jt.). .i6mo, o 50 

Speyers, C. L. Text-book of Physical Chemistry Sto, *a 15 

Stahl, A. W. Transmisaion of Power. (Science SerJea Ho. aS.) 

Stahl,A.W.,andWix>ds,A.T. Elementary Uechanism .lamo, *3 00 
Slaley, C, and Pierson, O. S. The Separate System of Sewerage. 

8vo, '3 00 

Standage, H. C. Leatherwof kera' Manual Svo, '3 50 

Sealing Waxes, Wafers, and Other Adhesives Svo, *i 00 

Agg^utinants of all Kinds for all Purposes iimo, '3 50 

Stansbie, J. H. Iron and Steel. (Westminster Series.) Svo, *3 00 

Steimnan, D. B. Suspension Bridges and Canti!ev«rs. (Sdenc« 

Series No. la?.) o 50 

Stevens, H. P. Paper Mill Chemist i6mo, *2 50 

SteveuBon, J. L. Blast-Fuinace Cateulations iimo, leather, *i 00 

Stewart, A. Modem Polyphase Machinery lamo, *i 00 

Stewart, G. Modern Steam Traps izmo, *i 35 

Stiles, A. Tables fur Field EngineRTS ramo, i 00 

StiUman, P. Steam-engine Indicator lamo, i 00 

Stodola, A. Steam Turbines. Trans, by L.C.Loewenstein. Svo, *S 00 

Stone, H. The Timbers of Commerce Svo, 3 50 

Stone, Gen. R. Hew Roads and Road Laws lamo, I 00 

Stopes,M. Ancient Plants Svo, *i 00 

Hie Study of Phmt Life Svo, "a 00 

Sudlwrough, J. J., and James, T. C. Practical Organic Chem- 
istry lamo, 'a 00 

SufOittg, E. R. Treatise on the Art of Glass Painting Svo, *3 50 

Swan, E. Patents, Designs and Trade Marks. (Westminster 

Series.) Svo, '1 00 

Sweet, S. H. Special Report on Coal Svo, 3 00 

Swinburne, J., Wordingham, C. H., and Martin, T. C. Electric 

Currents. (Science Series So. 109.) i6mo, o 50 
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Swoope, C. W. Practical Lessons in Electricity izmo, *a oo 

Talif er, L. Blucliliig Lineii and Cotton Yam and Fabrics . gvo, *5 oo 
Tate, J. S. Surcharged and Different Forma of Retalning-walls. 

Science Series Ho. 7. , i6mo, 

Taylor, E. N. Small Water Supplies lamo, 2 00 

Templetoii, W. Practical Mechanic's Workshop Companion. 

Terry, H. L. India Rubber and its Hanufacture. (Westminster 

Series.) 8to, *a 00 

Thayer, H. R. Stnictural Design 8vo, 

Vol. L Elements of Stntctural Design '2 00 

Vol. n. Design of Simple Structures (In Preparation.) 

Vol. nL Design of Advanced Structures {In Preparation.) 

Thiess, J. B., and Joj, G. A. Toll Telephone Practice. . . .8vo, *3 50 
Thom, C, and Jones, W. H. Telegrapliic Connections. 

oblong iimo I 50 

Thomas, C.W. Paper-makers' Handbook (InPrets.) 

Thompson, A. B. Oil Fields of Russia 4to, *7 50 

Petroleum Mining and Oil Field Development 8vo, *5 00 

Thompson, E. P. How to Hake Inventions 8vo, 50 

Thompson, S. P. Dynamo Electric Hachines. (Science Series 

Ho, 75.) i6mo, o 50 

Thompson, W. P. Handbook of Patent f «w of AS Countries 

i6mo, I 50 
Thomstm, G. Modem Sanitary Engineering, House Drainage, 

etc 8vo (J» Preat,) 

Thomson, O. S. Milk and Cream Testing lamo, 'i 75 

Thomley, T. Cotton Combing Machines 8vo, *3 00 

Cotton Spinning 8vo, 

First Year *t 50 

Second Year 'a 50 

Third Year *a 50 

Tliurso, J. W. Modem Turbine Practice 8vo, '4 00 

Tidy, C. Heymott Treatment of Sewage. (Science Series No. 

94.) i6mo, o 50 

Tinney, W. H. Gold-mining Machinery 8vo, *} 00 

Tltherley, A. W. Laboratory Course of Organic Chemistry. Svo, *i oo 

Toch, M. Chemistry and Technology of Mixed Paints Svo, *3 oo 
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Toch, H. MtteiUls for Pemunent Painting lamo, *3 oo 

Todd, J., and Wlull, W. B. Practical SeanuuBbip Sto, '7 50 

Tooge, J. Coal. (WestminsteT Series.) 8vo, ■> 00 

Townwnd, P. Alternating Current Engineering.. . .8vo, boards, *o 75 

TowuMtid, J. Ionization of Gsms by Collision 8to, *i 15 

Transactions of the American Inatitnte of Cliemlcal Engineers- 

Sto, 

Vol I. 1908 *6 00 

VoL n. igog '6 00 

Vol. m. igio "6 00 

Vol. IV. 1911 "6 00 

Ti«Terae Tables. (Science Series No. 115.) i6mo, o 50 

mor., I 00 
mnks, W., and Honsum, C. Shaft Governors. (Science 

Series Ho. 133.) i6nio, o 50 

Trowbridge, W. P. Turbine Wheels. (Science Series No. 44.) 

i6mo, So 

Tucker, J. H. A Manual of Sugar Analysis 8to, 3 50 

Tnmlin, 0. Potential. Trans, by D. Robertson lamo, i as 

Tnnner, P. A. Treatise on Boll-turning. Trans, by J. B. 

Pearse 8vo text and folio atlas, 10 00 

Titrbajiie, A. A. Alphabets and Numerals 4to, 3 00 

TomboU, Jr., J., and Robinson, S. W. A Treatise on the Com- 
pound Steam-engine. (Science Series No. 8.)...i6nio, 

TniriIl,S.H. Elementary Course in Perspective lamo, *i 35 

Undeihill, C. R. Solenoids, Electromagnets and Electromag- 
netic Windings iimo, *3 00 

Universal Telegraph Cipher Code iimo, t 00 

Urquhart, J. W. Electilc Light Fittii^ umo, 3 00 

Electro-plating ismo, 3 00 

Electrotyping iimo, a 00 

Electric Ship Lighting lamo, 3 00 

VacheT,F. Food Inspector's Handbook i3mo, *3 50 

Van Nostrand'H Chemical AnnuaL Second Issue 1909 ismo, *3 50 

Tear Book of Mechanical Engineering Data. First israe 

19" (In Frets.) 

Van Wagenen, T, P. Manual of Hydraulic Mining i6mo, i 00 
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V^A, Baroa, Voo. LogaxMunic Tables Svo, baU mca^. 3 oo 

ViUoD, A. U. Practical Treatise on the Leather Industry. 

Trans, by F. T. Addyman 8vo, •lo os 

Vincent, C. Ammonia and its Compounds. Trana. by H. J, 

Salter 8vo, *a oo 

Vo1k,C. Haulage and Windii^ Appliances Svo, *4 oo 

Von Ge(»giovics, G. Chemical Technolc^ of Textile Fibres., 

Trans, by C, Salter 870, V go 

— Chemistry of Dyestuffs. Trans, by C. Salter 8to, % 50 

Vose, G. L. Graphic Method for Solving Certain Questions in 

Arithmetic and Algebra. (Science Series No. 16.). j6mo, o 50 

Wabner, R. Ventilation in Mines. Trans, by C. Salter. . .Sto, *4 50 

Wade, E. J. Secondary Batteries 8vo, *4 oo 

Wadsworth, C. Primary Battery Ignition lamo {In PrsM.) 

Wagaer, E. Preserviag Fruits, Vegetables, and Heat. . . . lamo, *3 50 

Walkei, F. Aerial Navigatioo 8vOt 2 oe 

Dynamo Building. (Science Series So. 98.) i6mo, o SO 

Electric Lighting for Marine Engineers 8to, 2 o* 

Wallfer,S.F. Steam Boilers, Engines and Turbines Svo, 3 oo 

Refrigeration, Heating and Ventilation on Shi{d>oard..i]mo, *2 00 

-Electricity in Mining 8vo, "3 50 

Walker, W. H. Screw Propulsion 8to, o 7S 

Wallis-Tayler, A. J. Bearings and Lutsication. Sto, *i so 

Aerial ox Wire Ropeways 8»o, *$ 00 

Modern Cycles 8vo, 4 00 

-: Motor Cars 8¥0, i 80 

— — Motor Vehicles (or Business Purposes 8vo, 3 so 

— — Pocket Book of Refrigeration and Ice Maying ijmo, i 50 

Refrigeration, Cold Storage and Ice Making Sto, *4 so 

Sugar Machinery iimo, 'a 00 

Wanklyn, J. A. Water Analyus iimo, 3 00 

Wansbrougb, W. D. The ABCoftheDifferentialCalculns.iamo, 'i 50 

Slide Valves lanw^ "a e« 

Ward, J. H. Steam for the Million 8to, i 00 

Waring, Jr., G.E. Sanitary Conditions. (ScienG«SwiesHo.3i.) 

i6mo, o 90 

Sewerage and Land Drainage *6-eo 

Modern Methods of Sewage Disposal lantOf 1 00 

How to Drain e House iimoi i as 
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